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Summary

Longitudinal characteristics and wing-section
pressure distributions are compared for the EA-6B
airplane with and without airfoil modifications. The
airfoil modifications were designed to increase low-

speed maximum lift for maneuvering, while having
a minimal effect on transonic performance. Section

contour changes were confined to the leading-edge
slat and trailing-edge flap regions of the wing. Exper-
imental data are analyzed from tests in the Langley
16-Foot Transonic Tunnel on a wing-fuselage model
with the slats and flaps in their retracted positions.
Stall characteristics are discussed for the baseline

and modified-wing configurations. Wing modifica-
tion effects on subsonic and transonic performance
are seen in wing-section pressure distributions of var-
ious configurations at similar lift coefficients. The
modified-wing configurations produced maximum lift
coefficients which exceeded those of the baseline

configuration at low-speed subsonic Mach numbers
(0.300 and 0.400). This benefit was related to the
pressurized aft region of the lower surface, the be-
havior of the wing upper surface leading-edge suction
peak, and the behavior of the trailing-edge pressure.
At transonic Mach numbers (0.725 to 0.900), the
wing modifications produced a somewhat stronger
nose-down pitching moment, a slightly higher drag
at low-lift levels, and a lower drag at higher lift lev-
els. These variations were related to changes in the
chordwise lift distribution, the lower surface leading-
edge suction peak, the upper surface pressure recov-
ery to the trailing edge, and the relative extent of
separation from the trailing edge.

Introduction

The EA-6B is an electronics countermeasures air-

plane, which evolved from the A-6 attack airplane.
The EA-6B airplane has an extended fuselage, a

bulged housing atop the vertical tail, and several
permanently mounted external pods along the lower
surface of the wing. In addition, the EA-6B has
20 percent more sea-level engine thrust than the A-6
airplane, but also operates at a maximum 45 500-1b
landing weight compared with a 36 000-1b landing-

weight limit for the A-6. With virtually the same
wing geometry, the higher wing loading significantly
reduces stall margin during maneuver. In particular,
several loss-of-control incidents have Occurred during
low-altitude turning maneuvers with 2g accelerations
at speeds near 250 knots (Mach numbers near 0.38).

The NASA Langley Research Center has been in-
volved in a cooperative program with the Navy and
Grumman Aerospace Corporation to improve the

maneuvering capability of the EA-6B airplane (refs. 1

to 7). This program supported the Navy's plan to
incorporate an advanced capability (ADVCAP) into
the EA-6B. The ADVCAP version will result in ad-

ditional electronic weight growth which will further
reduce stall margin. One objective of the maneuver

improvement program was to improve the low-speed
capability of the EA-6B by designing relatively sim-
ple wing modifications which would not degrade
high-speed cruise performance, particularly at the
design point Mcc = 0.800 and CL = 0.32 (ref. 3).
Modifications were defined which significantly in-
creased maximum lift at low speeds with minimal
impact on transonic performance. To avoid ma-
jor modifications to the main wing structure, these
wing modifications were constrained to changes of
the leading-edge slat and trailing-edge flap regions of
the wing. This effort focused on computational de-
sign and experimental verification of the wing-section
(airfoil) modifications. Two- and three-dimensional
low-speed and transonic computational techniques
were used during the design effort. The modifi-
cations were evaluated experimentally during ex-
tensive airfoil (two-dimensional) and wing-fuselage
(three-dim_nsional) testing in several NASA Langley
wind tunnels. The airfoil testing (ref. 2) was per-
formed in the Langley Low-Turbulence Pressure Tun-
nel and the Langley 6- x 28-Inch Transonic Tun-
nel. The wing-fuselage testing was performed in
the Langley 7- x 10-Foot High-Speed Tunnel and the
National Transonic Facility (refs. 3 and 6), and sub-
sequently, in the Langley 16-Foot Transonic Tunnel
(16-Foot TT); see reference 8. Model forces and
moments were measured in all five tunnels. Airfoil

pressure measurements were made in the Langley
6-x 28-Inch Transonic Tunnel (ref. 2), and wing
pressure measurements were made in the 16-Foot TT.

(Ref. 8 reported only the force and moment data.)

This report presents selected data from the
16-Foot TT test for the wing-fuselage configurations
with stores, tail, and external antennas removed
and the baseline and modified slats and flaps re-

tracted. Testing these simplified configurations could
help validate the computer codes used to predict the
performance increments of the wing-section modifi-
cations. Data are presented for free-stream Mach
numbers of 0.300, 0.400, and 0.725 to 0.900. Wing
pressure distributions are included as an aid in
understanding the wing-section modification effects
on subsonic and transonic lift, pitching moment, and
drag coefficients for the EA-6B airplane. Results
include detailed comparisons between baseline-wing
and modified-wing pressure distributions at similar
lift coefficients.



Symbols

Force and moment data are presented in this pa-
per in coefficient form. Longitudinal aerodynamic

characteristics are referred to the stability axis sys-
tem. Moments are referenced to the quarter chord

The symbols areof the mean aerodynamic chord.
defined as follows:

AR

b

cD

cL

CL,max

Cm

C

g

Moo

P

Pte

Poo

qoc

R_

S

t

U_

WL

X

aspect ratio, 5.31

wing span, 6.24 ft

wing-fuselage drag coefficient, Drag
qces

wing-fuselage lift coefficient, Liftqoos

wing-fuselage maximum lift coefficient,
Maximum lift

qoos

wing-fuselage pitching-moment

coefficient, Pitching moment
qooS_

pressure coefficient,
qoo

trailing-edge pressure coefficient,
Pte -- Poe

qoc

local streamwise chord, ft

mean aerodynamic chord, 1.28 ft
(fig.2(a))

acceleration due to gravity

(lg = 32.2 ft/see 2)

free-stream Mach number

local pressure, psf

trailing-edge pressure, psf

free-stream static pressure, psf

free-stream dynamic pressure,
1 2
2pooU_¢, psf ......

free-stream Reynolds number based ....

on E,
#c¢

wing reference area, 7.32 ft 2
(fig.2(a))

airfoil thickness, ft

free-stream velocity, ft/sec

water line; vertical coordinate of
model, ft (fig. 2(b))

local chordwise distance from wing
leading edge, positive aft, ft

O_

71

r

P_

Ac/4

Ale

Ate

A

#oc

Subscripts:

l lower surface

u upper surface

Abbreviations:

ADVCAP

Basln

spanwise distance from model
symmetry plane, ft

local vertical distance from WL

that bisects trailing edge of baseline
airfoil, positive upward, ft

angle of attack between free-stream
velocity and WL = 0.98 in model

symmetry plane, deg

semispan location, _ (fig. 2(a))

dihedral angle between plane of
each wing and WL = 0.98, -1 °
outboard of 7/= 0.20

free-stream air density, slugs/ft 3

nominal quarter-chord sweep angle, 25 °

nominal leading-edge sweep angle, 30 °

nominal trailing-edge sweep angle, 10°

taper ratio, 0.31

free-stream air viscosity, slugs/ft-sec

Fulmod

Temod

le

te

Model and Procedure

Wind Tunnel

advanced capability

wing fuselage with baseline trailing
edge and baseline leading edge

wing fuselage with trailing-edge and
leading-edge modifications

wing fuselage with trailing-edge
modification and baseline leading
edge

leading edge

--t railing-edge k

The test was conducted in the 16-Foot TT (refs. 9
to il): This faciIity is a single-return, continuous-
flow, atmospheric wind tunnel with continuous air

exchange for cooling that has an octagonal test sec-
tion of 47 ft with axial slots at the wall vertices and a
throat cross-sectional area of 199.15 ft 2. The width of

the eight slots near the model is about 3.7 percent of
the test section perimeter. The wall divergence in the
test section is adjusted as a function of the airstream
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dew point and Mach number to minimize any lon-

gitudinal static pressure gradients. The free-stream

Mach number is continuously variable to a maximum

of 1.3 with an accuracy of 4-0.005. The tunnel sting

support system pivots so that the model remains on

or near the centerline throughout the angle-of-attack

range.

Wing Fuselage and Modifications

The test was conducted using a sting-mounted

1/8.5-scale wing-fuselage (no tails) model with flow-

through inlets. (See photographs in fig. 1.) For

the present investigation, airfoil modification effects
were measured with no control surface deflections or

deployments. The model wing had interchangeable
parts for the slat and flap regions.

Figure 2 shows details of the EA-6B wing-fuselage

arrangement. The planform sketch in figure 2(a)

shows the locations of the following: leading-edge

slats, trailing-edge flaps, and the inboard (r/-- 0.28)

and outboard (7/= 0.75) airfoil design stations. Four

wing stations were instrumented for pressure dis-

tribution measurements, two on the right wing

(r/= 0.50 and 0.82) and two on the left wing (7? = 0.33

and 0.67). The trailing-edge pressures were located

at x/c = 1.00 and were measured using aft-facing ori-
rices. The wing reference area S = 7.32 ft 2 is the area

of the projected wings from the fuselage centerline,

where c = 1.79 ft, to the tips, where c -- 0.56 ft, as

indicated by the dotted lines in figure 2(a). The

wings have a dihedral angle of -1 ° outboard of

= 0.20. The sketches in figure 2(b) of the fuselage

show the inlet and engine cowling shape. The model

solid blockage at an angle of attack of 0 ° was approx-
imately 0.5 percent of the test sectional area, a value

typical of full-span models tested in the 16-Foot TT.

Airfoil modifications reshaped the full span of

the slat and flap regions. Spanwise discontinuities

occur at the ends of the slat (r/= 0.25 and 0.93)

and flap (7/= 0.18 and 0.84). Contour modifications

were defined in the streamwise direction at _ = 0.28

(fig. 2(c)) and r/-- 0.75 (fig. 2(d)), the inboard and

outboard design stations. The other station modifi-

cations were determined later by interpolation or ex-

trapolation of dimensional airfoil coordinates. The

slat extended chordwise to x/c = 0.15 on the up-

per surface and to x/c = 0.05 on the lower surface,

and the flap began at x/c = 0.82 on the upper sur-

face and at x/c = 0.70 on the lower surface. The
slat modification consisted of increases in both the

leading-edge radius and camber. The slat modifi-
cation was constrained to match the upper surface

curvature of the main wing at the slat trailing edge,

x/c = 0.15. Matching the curvature and contour at

the lower surface slat/wing juncture required adding

extra wing thicknessbehind the slatinthe x/c = 0.05

to x/c = 0.15 region. The trailing-edgemodifica-

tion increased the flap camber and thickened the

flap base. The flap modification was constrained to

match the wing curvature at x/c = 0.82 on the up-

per surfaceand x/c = 0.70 on the lower surface.The

baseline airfoilcoordinates (Basln) and the airfoilco-

ordinates with both the leading-edge and trailing-

edge modifications (Fulmod) are given in tables 1

(_?= 0.28) and 2 (_?= 0.75). Runs were also made

with only the trailing-edgemodification (Temod).

The Basln, Temod, and Fulmod configurationscorre-

spond respectively to the "bl", "re", and "le and re"

configurations in reference 6, where predicted effects

were compared with data from the National Tran-

sonic Facility.

Instrumentation

The model aerodynamic force and moment data

were measured using an internally mounted six-

component strain gauge balance. The balance had

the following component load capacities:

Component Capacity

Normal force, lb ...........

Axial force, Ib ............

Side force, lb .............

Pitching moment, in-lb ........

Rolling moment, in-lb .........

Yawing moment, in-lb .........

+6 5OO

±7O0

±40OO

±13 000

±9000
±6500

An accelerometer mounted in the model nose

measured angle of attack. Electrical strain gauge

transducers measured sting cavity pressures which
were used to correct the force coefficients for the

difference between the cavity static pressure and the

free-stream static pressure. Electronically scanning

pressure devices measured model surface pressures.

All instruments were calibrated to an accuracy of at

least 4-0.5 percent of their maximum load.

Test Conditions

The wing-fuselage configurations were tested at

Mach numbers of 0.300, 0.400, 0.725, 0.800, 0.850,

and 0.900 at angles of attack between 0° and 20 °

at 0 ° yaw. Free-stream Reynolds numbers based

on mean aerodynamic chord for the subsonic condi-
tions of Moc = 0.300 and 0.400 were R_ = 2.4 x 106

and 3.1 x 106, respectively, and for the transonic

conditions of Moo =0.725 to 0.900 they were



R_ -- 4.3 × 106 to 5.0 x 106. Boundary-layer tran-

sition was fixed with 0.10-in.-wide strips of No. 120

Carborundum on the wing and fuselage. Fuselage

transition was fixed at 1.00 in. aft of both the nose

tip and the inlet leading edge (inside and outside).

Wing transition was fixed 0.60 in. aft of the leading

edge in the streamwise direction on both surfaces.

The location of 0.60 in. aft of the leading edge corre-

sponds to approximately 4 to 6 percent of the local

chord in the region where the pressure distributions

were measured (7/= 0.33 to 0.82).

Data Reduction

All data were recorded simultaneously on mag-

netic tape with 50 frames of data comprising each

data point; average values were used in computa-

tions. The model angle of attack was corrected for

tunnel upflow. Angle of attack was defined as the an-

gle between the free-stream velocity and WL = 0.98

in the model symmetry plane. Sting cavity pressures

were used to correct the longitudinal balance com-

ponents for pressure forces in the sting cavity. No

corrections were made to balance and pressure data

for test section wall interference effects. A more com-

plete description of the data reduction procedure is

presented in reference 11.

Presentation of Data

Three configurations were tested to determine

the effects of airfoil section modifications: a base-

line configuration (Basln), a configuration with a

wing trailing-edge modification (Temod), and a con-

figuration with a wing leading-edge modification in

addition to the Temod trailing-edge modification

(Fulmod). Selected wing chordwise pressure distri-

butions and variations of the trailing-edge pressure

coefficient with a are given at four spanwise wing sta-

tions: _/-- 0.33 and 0.67 on the left wing and _/--- 0.50

and 0.82 on the right wing (fig. 2(a)). Asymmetric

flow occurred at stall onset when one wing stalled

at a lower angle of attack than the other. Because

the wing-p_ressure distributions used in analyzing the

force data combined pressures from both wings (i.e.,

assumed symmetric flow), pressure distributions for

these asymmetric flow cases were not selected for

presentation.

The data are presented in both tabulated and

plotted form. For Moo -- 0.300 to 0.900, longitudinal

characteristics and wing trailing-edge pressure coef-

ficients are presented in tables 3 to 8, and wing pres-

sure distributions are shown in tables 9 to 26. The

low-speed subsonic data (Moo = 0.300 and 0.400)

and the transonic data (Moo -- 0.725 to 0.900) are

presented in the figures as follows:

4

Figure [ Data type M_¢ Conditions

Subsonic data

3

4

5

6

7

8

9

10

11

12

13

14

Force

Force

Pressure

Pressure

Pressure

Pressure

Pressure

Pressure

Pressure

Pressure

te pressure

te pressure

0.300

.400

.300

.400

.300

.400

.300

.400

.300

.400

.300

.400

a = 8.1 °

=8.1 °

CL _ 0.87

Cz -_ 0.87

CL _ 0.91

C£ _ 0.91

a = 15.1 °

a = 15.1 °

Transonic data

15 Force

16 Force

17 Force

18 Force

19 Drag

20 Pressure (design)
21 Pressure

22 Pressure

23 Pressure

24 Pressure

25 Pressure

26 Pressure

27 Pressure

28 Pressure

29 Pressure

30 Pressure

31 Pressure

32 Pressure

33 te pressure

34 te pressure

35 te pressure

36 te pressure

0.725

.800

.850

.900

Varying

.800

.725

.800

.850

.900

.725

.800

.850

.900

.725

.800

.850

.900

.725

.800

.850

.900

CL =0.I0

CL _ 0.32

Cr_ _ 0.20

CL _ 0.20

CL _ 0.i0

Cz _, 0.10

CL _ 0.70

CL _ 0.70

CL _ 0.40

Cz _ 0.40

CL _ 0.80

Cz _ 0.80

CLIO.70

CL = 0.70

Results an_d Discussion

Subsonic Performance

Low-speed subsonic characteristics of the three

configurations are presented in figures 3 to 14 for

Mach numbers of 0.300 and 0.400. Longitudinal

force and moment characteristics are shown in fig-

ures 3 and 4, chordwise pressure distributions in fig-

ures 5 to 12, and trailing-edge pressure coefficients as

a function of angle of attack in figures 13 and 14. The

primary impetus of this investigation was to improve

low-speed, high-lift performance, particularly at ma-

neuvering flight accelerations of 2g to 2.5g at speeds



near 250 knots (Mcc _ 0.38). These conditions cor-

respond to lift coefficients between 0.75 and 1.05 for
the EA-6B airplane. The maximum lift coefficients

for the three configurations fell within this range
(figs. 3(a) and 4(a)).

Attached flow. Wing modification effects on
longitudinal characteristics can be determined by
comparing the results for the three configurations at
a constant angle of attack (figs. 3 and 4). (Note that
C£ versus a curves have been truncated below a = 4 °
in figs. 3(a) and 4(a).) At a constant angle of attack,

the Temod and Fulmod configurations have higher
lift coefficients and more negative pitching-moment
coefficients than the Basln configuration. The addi-
tional camber afforded by both the leading-edge and

trailing-edge modifications contributes to these incre-
ments in lift coefficient and pitching-moment coeffi-
cient. Comparison of these increments for the Temod
and Fulmod configurations indicates that the main
cause of the lift and pitching-moment increments is
the trailing-edge modification. At constant lift coeffi-
cients of 0.6 and above, the Temod and Fulmod con-

figurations clearly have lower drag coefficients than
the Basln configuration (figs. 3(b) and 4(b)). (For
a constant lift coefficient, the drag coefficient dif-
ferences include not only increments caused by the

wing modifications, but also wing and fuselage drag
increments associated with the resulting differences
in angle of attack.) Above C L = 0.7 (a _ 8°), the

•Fulmod configuration has lower drag coefficients than
the Temod configuration.

The effects of leading-edge and trailing-edge wing
modifications can be understood better by analyzing

wing pressure-coefficient distributions. Wing chord-
wise pressure-coefficient distributions at four span
stations for a = 8.1 ° are presented in figures 5 and 6.
The dominant effect of the trailing-edge modification
is the more positive pressure coefficients for the lower
surface between x/c = 0.8 and 1.0 and results in an
aft loading that contributes to the increments in lift,
nose-down pitching moment, and drag. (The drag in-
crement caused by the aft region of the lower surface
results from higher viscous drag and higher pressure
drag caused by the adverse pressure gradient, which
both thickens the boundary layer and produces more
positive pressure coefficients in this region, which is
mostly forward facing at a = 8.1°.)

The leading-edge modification effects are less dis-
cernlble because of the scarcity of pressure instru-
mentation where large pressure gradients occur in
the upper surface leading-edge region. The leading-

edge suction peak covers approximately the forward
20 percent of the chord. Any differences between the
Temod and Basln configurations would indicate that

the trailing-edge modification can affect the leading-
edge suction peak by increasing the wing circulation.
More negative upper surface pressures would con-
tribute to greater lift but to a more adverse pressure

gradient, which would promote boundary-layer thick-
ening and higher viscous drag. At a = 8.1 ° there

is evidently little difference in the leading-edge por-
tion of the pressure distributions of the three config-
urations, and the Temod and Fulmod configurations
have nearly the same lift and pitching-moment coef-
ficients, and relatively the same drag coefficient.

Onset of trailing-edge separation. For the
three configurations, CL = 0.87 corresponds to pre-
stall conditions with some trailing-edge boundary-
layer separation, as shown by the local reductions
in the lift-curve slopes from those at lower angles of
attack. Trailing-edge pressure coefficients provide an
indication of the onset and relative extent of trailing-
edge boundary-layer separation as a function of angle
of attack (figs. 13 and 14). (Curves for CL as a func-
tion of a are repeated in figs. 13 and 14 for easy
reference.) Each Cp,te curve has a relatively low-
gradient region at lower angles of attack. (See, for
example, a = 4° to a _ 10° at 71= 0.33 for Temod
in fig. 13.) At higher angles of attack, each curve has
a significantly stronger gradient (toward more neg-
ative pressure coefficients). The stronger gradient
beginning indicates the onset of significant trailing-
edge separation. The extent of separation increases
as the trailing-edge pressure becomes more negative
with increasing a.

Whereas comparisons at a constant angle of at-
tack directly show the wing modification effects,
comparisons at a constant lift coefficient give the
differences between configurations (including differ-
ent angles of attack) that correspond to a given air-
craft maneuver at a constant weight and altitude.
As occurred for attached flow, at a given value of

in the range for flow-separation onset, the Temod
and Fulmod configurations generate more lift than
the Basln configuration, with the Fulmod configu-

ration generating the most lift (figs. 3(a) and 4(a)).
Consequently, for both Mach numbers at CL = 0.87,
the Fulmod configuration has the lowest angle of
attack and the Basln configuration has the high-
est. Similarly, the Fulmod configuration has the
lowest drag coefficient and the Basln configuration
has the highest (figs. 3(b) and 4(b)). Both the
Temod and Fulmod configurations produce a nose-
down pitching-moment coefficient increment com-
pared to the Basln configuration. The Fulmod config-
uration has a slightly more negative pitching-moment
coefficient than the Temod configuration has.

5



Chordwisepressurecoefficientdistributionsfor
thethreeconfigurationsat similarlift coefficientsof
CL ..m0.87 are presented in figures 7 and 8. Since
test data are not available at constant lift coefficients,
corresponding pressure coefficient distribution com-
parisons are made at similar lift coefficients (within
a range of 4-0.02 in lift coefficient). The pressure co-
efficient distributions for CL '_ 0.87 (figs. 7 and 8)
have features similar to those at a = 8.1 ° (figs. 5
and 6). The dominant features are the aft loading
on the lower surface near the trailing edge caused
by the trailing-edge modification and the leading-
edge suction peak variations on the upper surface
caused by the leading-edge modification and angle-
of-attack differences corresponding to a cohstant lift
coefficient. (Unfortunately, the 4-0.02 lift coefficient
range results in noticeable leading-edge suction peak
variations also.) Comparing pressure coefficient dis-
tributions in figures 5 to 8 shows that the leading-
edge suction peak generally becomes higher (has a
more negative peak value) and is followed by a more
adverse pressure gradient as angle of attack increases,
eventually collapsing after trailing-edge separation
develops. (See, for example, the lower leading-edge
suction peak at c_ = 11.1 ° for the Temod configura-
tion at _?- 0.67 in fig. 7 compared with the more neg-
ative peak at a = 8.1 ° in fig. 5.) Trailing-edge sepa-

ration results in more negative trailing-edge pressure
coefficients.

The leading-edge modification has both outboard
leading-edge droop to delay outboard separation (for
aileron effectiveness) and increased leading-edge ra-
dius to lower inboard suction peaks. The lower in-
board peaks delay separation and thereby increase
the maximum lift potential. At the inboard stations
(_? = 0.33 and _?= 0.50), the Temod and Basln config-

urations have high leading-edge suction peaks (figs. 7
and 8), whereas the Fulmod configuration appears to
have lower peaks. At the outboard station _?= 0.67,
the _-kflmod configuration has the highest suction
peak, especially at Mc¢ = 0.300. The leading-edge
suction peak of the Fulmod configuration has not
yet collapsed, and trailing-edge separation has not
yet occurred because of the increased leading-edge
camber and lower angle of attack. At 77= 0.82, the

leading-edge modification again has the highest suc-
tion peak and usually eliminates the outboard stall at
Mc¢ = 0.300; however, the suction peak collapses and
separation is apparently not reduced at Moo = 0.400.

The Basln configuration at Moc = 0.300 and 0.400
and the Temod configuration at Moc = 0.400 rede-
velop leading-edge suction peaks (under the assump-
tion that the right and left wings have symmetric
flow; recall that the _?= 0.67 and 77= 0.82 orifice

6

rows are on opposite wings). These suction peaks
are a three-dimensional effect probably caused by less
induced upwash being generated by the portions of
the wing inboard of _?= 0.82. Pressure distributions
at station 71= 0.67 show that the Basln and Temod
configurations have more flow separation than the

Fulmod configuration (e.g., by more negative values
of Cp,te) and therefore have lower lift and circulation
than the Fulmod configuration. Thus, the induced
upwashes from station _?= 0.67 for the Basln and

Temod configurations are lower than those for the
Fulmod configuration. The resulting lower local a's
at station 77--0.82 are reduced enough to preserve
the leading-edge suction peaks. All three configu-
rations have significant trailing-edge separation at
71= 0.82 (fig. 8), as shown by the negative values of
Cp,te- Deviations from these trends, seen in compar-
isons involving the Temod configuration, are proba-
bly caused by the poor lift coefficient match between

the Temod configuration and the other two configura-
tions, especially at M_ = 0.400 (fig. 8). The inboard
leading-edge suction peaks for the Fulmod configura-
tion could be much lower than they actually are in
order to integrate with the larger outboard peaks to
obtain the same lift coefficient; however, the inboard
pressures act on a larger wing area, and differences
exist in fuselage lift associated with lower Fulmod
configuration angles of attack.

Wing-lift distribution changes are also shown in
figures 7 and 8. Since comparisons are at a nearly
constant lift coefficient and the trailing-edge modi-
fication adds aft lift, the Basln configuration should
compensate with higher leading-edge suction peaks.
This effect should be lessened somewhat by the
higher fuselage lift of the Basln configuration with its
higher angle of attack. Allowing for the lift coefficient
differences for the pressure coefficient distributions of
the Temod configuration, the Basln configuration has
higher suction peaks at the inboard stations, which
account for the majority of the wing planform area.
The Fulmod configuration generally has higher suc-
tion peaks at the outboard stations because of the
leading-edge modification. As in the comparison at
a = 8.1 °, the nose-down pitching-moment coefficient
increments are mainly caused by the trailing-edge
modification. The generally lower leading-edge suc-
tion peaks of the Temod and Fulmod configurations
also add to this nose-down increment.

The pressure coefficient distributions in figures 7
and 8 show several counteracting effects for drag
comparisons between the modified and baseline con-
figurations. As discussed previously, the trailing-
edge modification adds drag. At the inboard wing

stations 77= 0.33 and 0.50, the lower leading-edge



suctionpeaksof the modifiedconfigurations,espe-
ciallytheFulmodconfiguration,producehigherpres-
suredrag,but their reducedadversepressuregra-
dientsdo not thickentheboundarylayerasmuch,
andthinnerboundarylayersproducelessdrag. At
the outboardwingstationsy--0.67 and0.82,the
Baslnconfigurationclearlyshowssevereflowsepara-
tion comparedwith the Fulmodconfiguration(and
thusmoredrag), as shownby the morenegative
trailing-edgepressurecoefficients.In somecasesthe
leading-edgesuctionpeaksare collapsed, indicating
major loss in circulation. The Temod configuration
has pressure coefficient distributions similar to those
of the Basln configuration and thus also has more
drag than the Fulmod configuration. Another fac-
tor in drag comparisons is the angle of attack. The
Basln configuration should have the most fuselage
drag because it has the highest angle of attack, and
the Fulmod configuration should have the least fuse-
lage drag because it has the lowest angle of attack.

Established trailing-edge separation. The lift
curves of the three configurations all have a large
angle-of-attack range (at least 5°), over which the

lift coefficients are close to CL,max (figs. 3 and 4). At
these lift coefficients, the configurations have exten-
sive trailing-edge separation (figs. 13 and 14). The
maximum lift coefficient for the Basln configuration
is approximately CL = 0.91. At CL = 0.91, perfor-
mance comparisons between the configurations are
similar to those at CL = 0.87. Again, the wing mod-
ifications result in reduced drag, with the Fulmod
configuration having the least drag. Wing-pressure
coefficient distributions for CL ,_, 0.91 are presented
in figures 9 and 10. The pressure coefficient distri-
bution trends are also similar to those for CL ,,_ 0.87.
In general leading-edge suction peaks are collapsed
at more spanwise stations and trailing-edge pressure
coefficients are more negative, indicating more ex-
tensive separation. Poor lift coefficient matches oc-
curred for the Basln configuration at Moc = 0.300
and the Temod configuration at Mc_ = 0.400.

The maximum lift coefficient for the Basln config-
uration occurred at a = 15.1 ° (figs. 3(a) and 4(a)).
For both Mc¢ = 0.300 and Moc = 0.400, the wing
modifications resulted in higher lift coefficients at
a = 15.1 °, with the Fulmod configuration having
the highest lift coefficients. The overall increase
in maximum lift coefficient (the difference between
the Fulmod and Basln configurations) was about
the same at the two Mach numbers: 0.064 at

Moo = 0.300, and 0.061 at Moo = 0.400. However,
the increment in lift coefficient caused by the leading-
edge modification (the difference between the Fulmod
and Temod configurations) was 0.031 at Moc = 0.300

and only 0.017 at M_ = 0.400. This trend is con-
sistent with the decrease in benefit with increas-

ing Mach number from the leading-edge modifica-
tion that was observed earlier in two-dimensional

test results. (See ref. 2, fig. 9, where "Mod 2 T.E.
with Mod 1 L.E." corresponds to the Fulmod con-
figuration.) The characteristics of the pressure co-

efficient distributions at a = 15.1 ° (figs. 11 and 12)
for the three configurations are similar to those at
CL _ 0.91, with even more collapsed leading-edge
suction peaks and more negative trailing-edge pres-
sure coefficients.

Transonic Performance

Transonic characteristics of the three configura-
tions are presented in figures 15 to 36 for Mach num-
bers of 0.725, 0.800, 0.850, and 0.900. Longitudinal
force and moment characteristics are shown in fig-
ures 15 to 19, chordwise pressure distributions are
shown in figures 20 to 32, and trailing-edge pressure
coefficients, plotted versus angle of attack are shown
in figures 33 to 36. Pressure coefficient distributions
for the three configurations (figs. 20 to 32) were com-
pared at similar lift coefficients (within :t=0.02 of their
average, with a +0.04 variation from a nominal value,
an undesirably large lift-coefficient band). The pri-
mary concern in this speed range was to ensure that
the wing modifications (designed to enhance low-
speed maximum lift) had a minimum impact on tran-
sonic performance.

Wing modifications had similar effects at tran-
sonic speeds and at low speeds. The modifications
reduced the angle of attack required to achieve a
given lift coefficient of CL = 0.8 or less by amounts
between 0.5 ° and 2° and increased the maximum

lift coefficient by about 0.05 (figs. 15(a) to 18(a)).
Pitching-moment coefficient increments, as much
as 0.063 more negative (nose down), were consid-
ered minimal. Drag polars were rotated about
lift coefficients which varied from about CL = 0.45
at Moc = 0.725 (fig. 15(b)) to about CL = 0.15 at
Moc = 0.900 (fig. 18(b)). At lift coefficients below
these crossover points, the Fulmod and Temod con-
figurations had drag coefficient penalties up to 0.004
at a given lift coefficient, compared to the Basln con-
figuration, with the Fulmod configuration having the
highest drag. At lift coefficients above these crossover
points, the Fulmod and Temod configurations had

lower drag coefficients at a given lift coefficient than
the Basln configuration. The Fuhnod configuration
had the lowest drag at Mach numbers above the de-
sign cruise Moc = 0.800, and the Temod configura-
tion had the lowest drag at Mach numbers below
Mcc = 0.800.
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Cruise. The lift coefficientrangefor cruise
includesthe lift coefficientsnear the drag polar
crossoverpoints(figs.15(b)to 18(b)).At thecruise
designpoint for the EA-6Bairplane,Moo = 0.800
with CL = 0.32, the modifications had a minimal
impact on performance (fig. 16). The trailing-
edge modification generated added lift on the aft
lower wing surface between x/c = 0.8 and x/c = 1.0
(fig. 20). The angle of attack required to achieve
the design lift coefficient was reduced by 0.7 ° , and
the pitching-moment coefficient was made 0.027 more
negative. The drag coefficient stayed about the same
as for the Basln configuration. The upper surface
suction peaks for all three configurations extended
much farther aft at transonic speeds than at low
speeds. (See, for example, figs. 6 and 20.) A larger
portion of the less negative Temod configuration suc-

tion pressures therefore acted on rearward-facing sur-
faces. This drag reduction on the forward portion
of the wing counteracted the added drag from the
flap region and fuselage drag increments (positive or
negative) without a change in drag from the Basln
configuration. The Fulmod configuration had essen-
tially the same performance as the Temod configu-
ration, indicating that the leading-edge modification
had little effect at the cruise design point.

£ow-altitude cruise. Lift coefficients of

CL = 0.20 at Moo = 0.725 and 0.800 and CL = 0.I0
at Moo = 0.850 and 0.900 are representative of low-
altitude cruise, including the low-level dash regime.
Drag coefficient variation with Mach number at
CL = 0.10 (fig. 19) reveals that, for all three config-

urations, the EA-6B airplane has a drag-divergence
Mach number of approximately 0.84 (slope of CD ver-
sus Moo is 0.1). Consequently, the drag is very sensi-

tive in the dash regime (Moo > 0.800), especially at
Moo = 0.900, where small differences in Mach num-
ber cause wiggles in the drag polars (fig. 18(b)).
Drag polar comparisons of the three configurations
at transonic Mach numbers (figs. 15(b) to 18(b)) in-
dicate that the wing modifications caused drag co-
efficient penalties up to 0.003. Drag penalties asso-
ciated with the wing leading-edge modification were

larger than those associated with the wing trailing-
edge modification.

Some drag penalty sources are revealed in the

wing-pressure coefficient distributions (figs. 21 to 24).
In addition to the higher pressures in the wing lower
surface flap region, both the Fulmod and Temod
configurations had higher leading-edge suction peaks

from _/= 0.33 to 0.67 on the wing lower surface than
the Basln configuration had. (This assessment is sup-
ported by the more detailed measurements in this
region for two-dimensional airfoils shown in ref. 2.)

8

Two reasons are given for these higher leading-edge
suction peaks on the lower surface. One is that the
lower angle of attack required to match the lift coef-
ficient of the Basln configuration causes the leading-
edge stagnation point to move toward the upper sur-
face and results in a stronger expansion on the lower
surface. Thus, the Temod configuration (which has
the same baseline leading edge) has a stronger lower

surface suction peak than the Basln configuration.
The other reason for stronger peaks for the Fulmod
configuration is its modified leading edge. The in-
creased leading-edge camber and thickness caused
the Fulmod configuration to have stronger peaks
than the Temod configuration, even though the con-
figurations were at similar angles of attack (figs. 21
to 24).

The wing modifications had counteracting ef-
fects on drag at low-lift coefficients (CL = 0.20
and 0.10). The wing trailing-edge modification pro-
duced high pressures which acted on both forward-
and rearward-facing surfaces, making little if any net
pressure drag increment. Some drag increment oc-
curs because of the thicker boundary layer in that
region. For the Temod configuration, the suction
peak on the lower surface near the leading edge acted
on forward-facing surfaces and exceeded that of the
Basln configuration. This stronger peak helped re-
duce pressure drag for the Temod configuration. For
the Fulmod configuration, however, much of this
peak occurred on a rearward-facing portion of the
leading-edge modification, resulting in the Fulmod
configuration having higher pressure drag compared
with the Temod configuration. At Moo = 0.850
and 0.900, the high suction peaks for the Temod
and Fulmod configurations contribute to wave drag
by generating supersonic bubbles which, particularly
for the Fulmod configuration, are followed by strong
shock waves (figs. 23 and 24).

Another source of drag increment can also be at-
tributed to the different flows at the fuselage caused
by slightly different angles of attack. All three con-

figurations were probably at angles of attack below
that for minimum fuselage drag.

Climb and maneuver. Lift coefficients above

the crossover points on the drag polars are repre-
sentative of climb and maneuver where both the

Temod and Fulmod configurations have lower drag
than the Basln configuration has at a constant lift
coefficient. Configuration performance comparisons
in this lift-coefficient region are very similar to those
at high-lift coefficients at low speeds. Pressure coef-
ficient distributions are presented at two representa-
tive lift coefficients at each Mach number in figures 25



to 32. The lower lift coefficients at each Mach num-

ber are CL ._ 0.70 for M_ = 0.725 and Mo¢ = 0.800

and CL _ 0.40 for Moc = 0.850 and Moc = 0.900.

The higher lift coefficients at each Mach number are

CL _ 0.80 for Moc = 0.725 and 0.800 and CL ._ 0.70

for Moc = 0.850 and 0.900.

Wing modification effects on the wing pressure
distributions for the lower representative lift coeffi-

cients are shown in figures 25 to 28. At M_ = 0.725
the baseline airfoil has the most positive pressure

recovery from the suction peak to the trailing-edge

pressure, resulting in more boundary-layer thicken-

ing and more drag (fig. 25). The baseline recov-

ery is also most positive at M_ -- 0.800 and 0.850,

except at y = 0.67 (figs. 26 and 27). At _?= 0.67,

at Moc = 0.800 and 0.850, and over most of the

wing span at Mcc = 0.900 (fig. 28), the baseline air-
foil has a more forward shock location, indicating

that shock-wave-boundary-layer interaction is the

primary mechanism for higher drag. This interaction
occurs when a shock thickens or separates a boundary

layer and usually causes the shock to move forward.

Wing modification effects on the wing-pressure

distributions for the higher representative lift coef-
ficients are shown in figures 29 to 32. Trailing-edge

pressure coefficient variations with angle of attack

(figs. 33 to 36) indicate that boundary-layer separa-

tion is generally a stronger drag contributor for the
baseline airfoil than for the modified airfoils. Ex-

cept for _ = 0.33 at M_ = 0.725 (fig. 29), all chord-

wise pressure coefficient distributions (figs. 29 to 32)

show that the Basln configuration has a negative

trailing-edge pressure coefficient and a larger extent

of trailing-edge separation than the modified config-
urations. The trailing-edge pressure coefficient plots

(fig. 33) also indicate that the Basln configuration
has little separation at _? = 0.33 for this case. At

a higher lift coefficient of CL ._ 0.86, however, the

trailing-edge pressures indicate that the Basln config-

uration does have more separation than the modified

configurations at all four span stations.

For M_ = 0.800, figure 34 shows a large dip

in trailing-edge pressures at r/= 0.67 for the Basln

configuration between a = 8 ° and 11 °. However, no

significant effect on the corresponding lift coefficients
occurs. The exact cause for this dip is unknown;

however, yaw oscillations were observed for the Basln

configuration at these conditions.

Conclusions

Airfoil contour modifications consisting of shape

changes to the leading- and trailing-edge regions were

investigated on a baseline wing-fuselage model in

the Langley 16-Foot Transonic Tunnel. The airfoil

leading-edge modification was investigated as an in-
cremental change to the model that already had the

trailing-edge modification. The following conclusions
are based on an analysis of the longitudinal charac-

teristics and wing-pressure distributions:

1. Significant gains occur in low-speed maximum
lift for both modifications. The modification ef-

fects were analyzed at two nominal lift coefficients

of 0.87 and 0.91, which were near stall for the

baseline configuration. The primary benefit was

delayed separation from the trailing edge.

2. The trailing-edge modification resulted in a

very significant increase in the maximum lift
coefficient.

3. Adding the leading-edge modification resulted in

an appreciable increase in the maximum lift co-
efficient at Moo = 0.300. This lift benefit was re-

duced at Mcc = 0.400.

4. The increased aft lift from the additional camber

in the trailing-edge modification reduced the an-

gle of attack required for the same lift coefficient,

and it produced stronger nose-down pitching mo-
ments for all Mach numbers.

5. Overall effects on transonic performance were

minimal, in spite of significant effects on transonic

pressure distributions.

6. At the transonic Mach numbers, the modifica-

tions slightly increased the drag coefficient for the
low-altitude cruise conditions. These increases

were partly caused by added viscous and wave

drag resulting from the strengthening of a suction

peak on the wing lower surface near the leading

edge.

7. At the transonic Mach numbers, the modifica-

tions decreased the drag coefficient for the climb

and maneuver conditions.

NASA Langley Research Center
Hampton, VA 23681-0001
February 14, 1995
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Table 1. Streamwise Airfoil Coordinates for Inboard Design Station

[77= 0.28; t/c = 0.087]

Basln Fulmod

xlc (zlc)u (zl )l (zl )u (zl )t
0.00000

.00100

.00300

.00500

.00700

.01000

.02000

.03000

.04000

.05000

.06000
.08000
.10000
.12000
.14000
.16000
.18000
.20000
.2500O
.30000
.35OOO
.40000
.45000
.50000
.55000
.60000
.65000
.70000
.75000
.80000
.82000
.84000
.86000
.88000
.90000
.92000
.94000
.95000
.96000
.97000
.98000
.99000

1.00000

0.00041 0.00041
.00380 -.00240
.00661 -.00433
.00847 -.00562
.00995 -.00659
.01184 -.00774
.01673 -.01010
.02065 -.01160
.02403 -.01281
.02702 -.01384
.02973 -.01473
.03443 -.01627

.03839 -.01763

.04179 -.01890

.04471 -.02011

.04721 -.02129

.04933 -.02243

.05119 -.02353

.05451 -.02613

.05633 -.02834

.05688 -.02999

.05623 -.03088

.05453 -.03091

.05186 -.03014

.04830 -.02866

.04406 -.02661

.03926 -.02397

.03400 -.02090

.02843 -.01749

.02283 -.01408
.02059 -.01271
.01835 -.01135
.01611 -.00998
.01387 -.00862
.01163 -.00725
.00939 -.00588
.00715 -.00452
.00603 -.00384
.00490 -.00315
.00378 -.00247
.00266 -.00179
.00154 -.00111
.00042 -.00042

0.00049 0.00049
.00497 -.00378
.00828 -.00657
.01053 -.00821
.01229 -.00931
.01441 -.01046
.01952 -.01251
.02335 -.01362
.02652 -.01442
.02924 -.01508
.03162 -.01565
.03569 -.01672
.03912 -.01782
.04212 -.01896
.04480 -.02013

.04721 -.02129

.04933 -.02243

.05119 -.02353

.05451 -.02613

.05633 -.02834
.05688 -.02999
.05623 -.03088
.05453 -.03091
.05186 -.03014
.04830 -.02866
.04406 -.02661

.03926 -.02397

.03400 -.02088

.02843 -.01695

.02283 -.01162

.02063 -.00900

.01846 -.00614

.01635 -.00324

.01440 -.00062

.01248 .00151

.01054 .00298
.00859 .00358
.00762 .00345
.00665 .00296
.00568 .00209
.00471 .00078
.00374 -.00103
.00277 -.00338
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Table2. StreamwiseAirfoil Coordinatesfor OutboardDesignStation

[7?= 0.75;tic -- 0.074]

Basin Fulmod

• lc (zlc) (zl )l (zlc) (zlc)l
0.00000

.00100

.00300

.00500

.00700

.01000

.02000

.03000

.04000

.05000

.06000

.08000

.10000

.12000

.14000

.16000

.18000

.20000

.25000

.30000

.35000

.40000

.45000

.50000

.55000

.60000

.65000

.70000

.75000
.80000
.82000
.84000
.86000
.88000
.90000
.92000
.94000

.95000

.96000

.97000

.98000

.99000
1.00000

-0.00263 -0.00263
.00101 -.00464
.00320 -.00621
.00483 -.00720

.00613 --.00796

.00785 -.00882

.01252 -.01052

.01627 --.01135

.01948 -.01199

.02227 -.01251

.02481 -.01295

.02933 -.01363

.03315 --.01430

.03645 -.01499

.03925 -.01568

.04161 -.01640

.04360 -.01712

.04527 -.01787

.04834 -.01979

.05005 -.02158

.05053 -.02303

.04992 -.02403

.04834 -.02436

.04588 -.02380

.04265 -.02268

.03882 -.02118

.03455 -.01924

.02999 -.01686

.02529 -.01432

.02051 -.01172

.01858 -.01066

.01663 -.00960

.01469 -.00853
.01274 -.00746
.01079 -.00639
.00884 -.00532
.00689 -.00425
.00591 -.00372
.00494 -.00318
.00397 -.00265

.00300 -.00212

.00203 -.00159

.00107 -.00107

-0.00600 -0.00600

-.00193 -.00959

.00114 -.01168

.00323 -.01283

.00488 -.01356

.00695 -.01427

.01218 -.01526

.01621 -.01545

.01959 -.01539

.02252 -.01522

.02512 -.01504

.02959 -.01483

.03334 -.01490

.03654 -.01522

.03928 -.01574

.04162 -.01640

.04360 -.01712

.04527 -.01787

.04834 -.01979

•05005 -.02158
•05053 -.02303
•04992 -.02403
.04834 -.02436
.04588 -.02380

•04265 -.02268
•03882 -.02118
•03455 -.01924
•02999 -.01689
•02529 -.01384
•02051 -.00961
•01861 -.00750
•01673 -.00516
.01490 -.00279
•01319 -.00065
•01151 .00107
•00982 .00223
•00812 .00265
.00728 .00249
•00643 .00203
.00558 .00124

•00474 .00007
•00389 -.00152
•00304 -.00359
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Table3. LongitudinalCharacteristicsandTrailing-EdgePressureCoefficientsat Moc = 0.300

Moo a, deg CL

Cp,te for r/of__

Cm CD 0.33 0.50 0.67 0.82

Basln

0.299
0.300
0.300
0.300
0.300
0.300
0.300
0.299

0.299
0.299
0.298
0.300
0.300
0.299
0.299
0.299

0.13
0.63
1.14
1.61
2.13
4.14
6.11
8.11

10.11
11.14
12.14
13.12
14.12
15.14
16.10
17.11

0.042

0.080
0.119
0.153
0.193
0.347
0.491
0.640
0.770
0.827
0.861
0.877
0.888

0.899
0.882
0.879

-0.043
-0.040
-0.039
-0.038
-0.036

-0.032
-0.028

-0.022
-0.011
-0.004

0.001
0.008
0.013
0.012
0.013
0.019

0.0189 0.141
0.0192 0.143
0.0198 0.139
0.0204 0.139
0.0215 0.139
0.0270 0.134
0.0359 0.119
0.0499 0.097
O.0752 O.O84

0.086
0.085
0.084

0.083
0.084

0.081
0.081
0.069
0.041

0.115
0.116
0.115
0.115
0.113
0.110
0.103
0.070

-0.027

0.079
0.080
0.079
0.077
0.075
0.067
0.049
0.022

-0.029

0.0955
0.1231
0.1522
0.1830
0.2154
0.2368
0.2605

0.089
0.046

-0.003
-0.134
-0.244
-0.354
-0.460

-0.003
-0.068
-0.210
-0.299
-0.399
-0.493
-0.522

-0.112
-0.249
-0.324
-0.392
-0.429
-0.454
-0.481

-0.097
-0.196
-0.299
-0.382
-0.464
-0.557
-0.564

Temod

0.302 0.14
0.302 0.63
0.302 1.12
0.302 1.63
0.302 2.13
0.302 4.13
0.302 6.12
0.302 8.12
0.301 10.15
0.301 11.11
0.301 12.14
0.301 13.13
0.300 14.14
0.300 15.12
0.300 16.14
0.299 17.13

0.075
0.117
0.155
0.197
0.234
0.386
0.543
0.696
0.833
0.878
0.915
0.931
0.931
0.932
0.930

0.919

--0.057
-0.056
-0.055
-0.056
-0.055
-0.053
-0.051
-0.048
-0.039
-0.035
-0.027
-0.023
-0.023
-0.017

-0.0!4
-0.009

0.0181
0.0180
0.0191
0.0201
0.0210
0.0271
0.0369
0.0525
0.0841
0.1069
0.1356
0.1658
0.1968
0.2249
0.2503
0.2712

Fulmod

-0.058
-0.054
-0.052
-0.049
-0.047
-0.041
-0.027
-0.012
-0.014
-0.042
-0.083
-0.141
-O.234
-0.333
-0.435
-0.514

-0.051
-0.050
-0.050

-0.048
-0.048
-0.032
-0.026
-0.023
-0.033
-0.065
-0.161
-0.274
-0.403
-0.466
-0.510
-0.538

-0.064
-0.060
-0.061
-0.060
-0.058
-0.047
-0.038
-0.045
-0.144
-0.210
-0.285
-0.354
--0.404
--0.438
--0.462
--0.475

--0.048
--0.044
--0.044
--0.044
--0.044
--0.039

--0.037
--0.067
--0.130
--0.184
--0.267
--0.370
--0.462
--0.500
--0.523

--0.519

0.302
0.303
0.300
0.300
0.301
0.301
0.301
0.301
0.300
0.300
0.300
0.299
0.299
0.299
0.299
0.298

0.14

0.64
1.15
1.65
2.14
4.14
6.14

8.14
10.13
11.13
12.14

13.14
14.13

15.13
16.14
17.13

0.082
0.123
0.168
0.202
0.245
0.395
0.557
0.711
0.860
0.917
0.949
0.953
0.952

0.963
0.960
0.963

-0.058
-0.058
-0.057
-0.056
-0.056
-0.053
-0.050
-0.049
-0.044
-0.039
-0.034
-0.O25
-0.025
-0.022
-0.025
-0.024

0.0199
0.0201
0.0208
0.0217

0.0229
0.0292

0.0397
0.0537
0.0733
0.0938
0.1224
0.1645
0.1972
0.2264
0.2509
0.2743

-0.071
-0.067
-0.065
-0.063
-0.057
-0.047
-0.032
-0.018
-0.014
-0.025
-0.049
-0.083
-0.169

-0.262
-0.344
-0.487

-0.053
-0.052
-0.052
-0.050
-0.049
-0.039
-0.031
-0.027
-0.032
-0.057
-0.177
-0.338
-0.429
-0.492
-0.52O
-0.532

-0.062
-0.064
-0.064
-0.059
-0.058
-0.051
-0.044
-0.037

-0.042
-0.070

-0.182
-0.317
-0.402
-0.428
-0.443
-0.483

-0.047
-0.048
-0.046
-0.046
-0.045
-0.046
-0.048
-0.057
-0.094
-0.193
-0.324
-0.418
-0.477
-0.503
-0.527
-0.542
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Table4. LongitudinalCharacteristicsandTrailing-EdgePressureCoefficientsat Moo = 0.400

M_

0.401
0.401
0.401

0.401
0.402
0.402

0.402
0.402
0.401
0.402
0.401
O.4OO
0.401
0.401
0.400
0.400

0.399
0.400
0.401
0.401
0.401
0.402
0.402
0.402
0.401
0.401
0.400
0.400
0.400
0.400
0.400
0.399

0.401

0.402
0.399

0.400
0.401
0.400
0.400
0.400
0.401

0.400
0.399
0.399
0.399
0.398
0.398

a, deg CL Cm CD

Cp,te for _ of--

0.33 0.50 0.67 0.82

Basln

0.09
0.58
1.09
1.60
2.07
4.10
6.11
8.09

10.09
11.11
12.10
13.08
14.07
15.06
16.08
17.07

0.042
0.077
0.120
0.157
0.192
0.350
0.509
0.659
0.784
0.829
0.870
0.895
0.907
0.908
0.902
0.882

-0.042
-0.041
-0.039
-0.038

-0.038
-0.034

-0.030
-0.024
-0.010
-0.003

0.003
0.007
0.008
0.007
0.003
0.016

0.0184 0.137
0.0187 0.137
0.0192 0.137
0.0201 0.136
0.0210 0.136

0.0270 0.130
0.0369 0.120
0.0522 0.097
0.0807 0.082

0.1022 0.067
0.1291 0.031

0.1587 -0.048
0.1916 -0.213
0.2190 -0.303
0.2433 -0.425
0.2620 -0.507

Temod

0.091
0.090
0.090
0.089
0.089
0.086
0.082
0.066
0.009

-0.039
-0.126
-0.231
-0.291
-0.377
-0.466
-0.521

0.123
0.121
0.121
0.120
0.120
0.116
0.106
0.071

-0.051
-0.165
-0.210
-0.295

-0.392
-0.444
-0.454
-0.483

0.082
0.081
0.079
0.078
0.077
0.068
0.053

0.023
-0.037
-0.102
-0.195
-0.269
-0.364
-0.409
-0.484
-0.566

0.11
0.58
1.10
1.58
2.08
4.10
6.09
8.10

10.09
11.10
12.09
13.12
14.13
15.07
16.10
17.11

0.085
0.124
0.165
0.203
0.245
0.405
0.570
0.725
0.850
0.896

0.932
0.945
0.955
0.952
0.950
0.938

-0.059
-0.058
-O.O58
-0.057
-0.057
-0.055
-0.054
-0.049
-0.039
-0.034
-0.028
-0.O28
-0.026
-0.026
-0.023
-0.013

0.0189
0.0192
0.0200
0.0207
0.0220
0.0288
0.0395
0.0572
0.0928
0.1182
0.1450
0.1756
0.2055
0.2307
0.2555
0.2769

Fulmod

-0.070 -0.060
-0.068 -0.059
-0.065 -0.058
-0.067 -0.051
-0.065 -0.049
-0.051 -0.043
-0.036 "0.035
-0.029 -0.031

-0.047 -0.059
-0.084 -0.119
-0.126 -0.181
-0.196 -0.317
-0.279 -0.384
-0.376 -0.455
-0.466 -0.516
-0.550 -0.547

-0.073
-0.071
-0.071

-0.064
-0.064
-0.056
-0.046
-0.061
-0.172
-0.250
-0.327
-0.386
-0.424

-0.448
-0.471
-0.487

-0.057
-0.055
-0.055
-0.051
-0.051
-0.047
-0.048
-0.080
-0.155

-0.214
-0.257
-0.342
-0.431
-0.503
-0.549
-0.580

0.10
0.60

1.08
1.58
2.08
4.09
6.09
8.11

10.10
11.09
12.10
13.08
14.10
16.08
17.09

0.089

0.132
0.168
0.212
O.250
0.410
0.572
0.734
0.877
0.912
0.940
0.952

0.966
0.971
0.977

-0.061
-0.059
-0.059
-0.059
-0.057
-0.055
-0.053
-0.052
-0.042
-0.036

-0.029
-0.027
-0.030
-0.031
-0.027

0.0201

0.0205
0.0213
0.0222
0.0230
0.0301
0.0411
0.0566
0.0838
0.1114
0.1426
0.1735
0.2060
0.2552
0.2775

-0.079
-0.075
-0.073
-0.070
-0.068
-0.053
-0.037
-0.032
-0.032
-0.051
-0.094

-0.135
-0.242
-0.445
-0.537

-0.057
-0.055
-0.053
-0.053
-0.054
-0.048
-0.042
-0.030
-0.048
-0.130
-0.241
-0.380

-0.399
-0.525
-0.541

-0.074
-0.072
-0.071
-0.070
-0.066
-0.061
-0.053
-0.044
-0.067
-0.162
-0.301

-0.364
-0.418
-0.487
-0.527

-0.054
-0.052
-0.051
-0.051
-0.052
-0.052
-0.052
-0.063
-0.155
-0.281
-0.363
-0.451
-0.468
-0.602
-0.608
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Table5. LongitudinalCharacteristicsandTrailing-EdgePressureCoefficientsat M_ = 0.725

Mcc a, deg C L Cm CD

Cp,te for y of--

0.33 0.50 0.67 0.82

Basin

0.727
0.726
0.726
0.725
0.726
0.725
0.727
0.725
0.726
0.725
0.725
0.727
0.725
0.724
0.725

0.05
0.53
1.05
1.53

2.06
4.03
6.02
7.05
8.05
9.02

10.03
11.01
12.04
13.03
13.36

0.038
0.083
0.130
0.171
0.219
0.402
0.590
0.679
0.754
0.787
0.814
0.844
0.860
0.874
0.878

-0.047

-0.045
-0.044
-0.045
-0.044
-0.043
-0.042
-0.037
-0.030
-0.023
-0.020
-0.015
-0.017
-0.020
-0.024

0.0187
0.0191
0.0199
O.O208

0.0221
0.0303
0.0454
0.0576
0.0741
0.0937
0.1152
0.1388
0.1633
0.1906
0.1999

Temod

0.726
0.727
0.728
0.728
0.725
0.724
0.723
0.725
0.722
0.726
0.727
0.725

0.06
0.54
1.06
1.53
2.07
4.04
6.03
8.06
9.06

10.05
11.02
12.00

0.091
0.136
0.187
0.231
0.279
0.472
0.670
0.824
0.861
0.896
0.924
0.928

-0.067
-0.067

-0,068
-0.069
-0.069
-0.072
-0.071
-0.066
-0.060
-0.060
-0.056
-0.048

0.0198
0.0205
0.0215
0.0227
0.0245
0.0343
0.0517
0.0849
0.1057
0.1304
0.1543
0.1758

Fulmod

0.164
0.163
0.161
0.159
0.156
0.140
0.129
0.124
0.123
0:117
0.074

-0.031
-0.252
-0.359
-0.429

0.121
0.121
0.121
0.120
0.119
0.116
0.111
0.100
0.076

-0.046
-0.175
-0.253
-0.359
-0.389
-0.420

0.155
0.155
0.154
0.153
0.153
0.148
0.143
0.093

-0.044
-0.228
-0.301
-0.334
-0.387
-0.435
-0.415

-0.048
-0.047
-0.043
-0.040
-0.038
-0.026
-0.018
-0.034
-0.064
-0.132
-0.215
-0.323

-0.029
-0.028
-0.026
-0.024
-0.024
-0.018
-0.012
-0.049
-0.126
-0.236
-0.304
-0.377

-0.044
-0.043
-0.040
-0.039
-0.038
-0.032
-0.034
-0.203
-0.289
-0.359
-0.392
-0.474

0.105

0.103
0.102
0.100
0.097
0.084
0.071
0.032

-0.048
-0.171
-0.185
-0.313
-0.336
-0.404
-0.406

-0.028
-0.029
-0.029
-0.029
-0.029
-0.029
-0.042
-0.142
-0.283
-0.334
-0.382
-0.412

0.728
0.726
0.726
0.725
0.725
0.725
0.724
0.726
0.724
0.724
0.725
0.723
0.723

0.04
0.54
1.04
1.53
2.03
4.04
6.04
7.06
8.03
9.05

10.04
11.03
11.96

0.087
0.134

0.184
0.230
0.278
0.471
0.668
0.758

0.815
0.859
0.882

0.885
0.905

-0.068
-0.068
-0.068
-0.068
-0.069
-0.071
-0.070
-0.068
-0.064
-0.057
-0.056
-0.055
-0.059

0.0208

0.0213
0.0221
0.0233
0.0248

0.0350
0.0530

0.0688
0.0865
0.1077
0.1317

0.1551
0.1792

--0.045
--0.044
:-0.042
-0.040
-0.038
-0.025
-0.017
-0.017
-0.038
-0.066
-0.153
-0.281
-0.376

-0.025
-0.024
-0.023
-0.021
-0.022
-0.015
-0.011
-0.021
-0.057
-0.143
-0.279
-0.375
-0.410

-0.O46
-0.042
-0.041
-0.039
-0.038
-0.032
-0.037
-0.066
-0.184
-0.289
-0.341
-0.427
-0.435

-0.026
-0.024
-0.026
-0.026
-0.026
-0.027
-0.047
-0.104
-0.204
-0.297
-0.401

-0.464
-0.461
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Table6. LongitudinalCharacteristicsandTrailing-EdgePressureCoefficientsat Moc = 0.800

Moo

0.801
0.801
0.801
0.799
0.799
0.798
0.799
0.798
0.799

a, deg C L

0.037
0.087
0.137
0.187
0.234
0.339
0.441
0.534
0.604

Cp,te for rl of--

Cm C D 0.33 0.50 0.67 0.82

Basln
-0.050
-0.049

-0.049
-0.048
-0.049
-0.051
-0.055

-0.055
-0.053

0.0194
0.0199
0.0208
0.0221
0.0238
0.0291
0.0377
0.0482
0.0604

0.172
0.172
0.169
0.166

0.162
0.155
0.150
0.152
0.153

0.140
0.138
0.137
0.137
0.136
0.135
0.134
0.130
0.101

0.172
0.170
0.169
0.169
0.169

0.170
0.155

0.063
-0.081

0.03
0.53
1.02
1.55
2.01
3.05
4.05
5.05
6.03

0.119
0.117
0.116
0.114
0.112
0.110
0.063
0.032
0.012

0.800
0.800
0.799
0.799
0.800
0.800

7.04
8.01
9.03

10.04
11.01
12.04

0.665
0.722
0.762
0.807
0.833
0.862

-0.049 0.0752
-0.045 0.0914
-0.047 0.1104
-0.044 0.1324
-0.037 0.1531
-0.032 0.1755

Temod

0.129
0.089

-0.052
-0.213
-0.248
-0.309

0.011
-0.117
-0.241
-0.288
-0.336
-0.386

-0.190
-0.242
-0.158
-0.203
-0.404
-0.456

-0.050
-0.105
-0.258
-0.301
-0.383
-0.429

0.801
0.802
0.802
0.802
0.801
0.799
0.800
0.800
0.798
0.795
0.798
0.800
0.799
0.798

0.02
0.55
1.02
1.52
2.05
3.03

4.03
5.06
6.02
7.03
8.04
9.02

10.01
11.05

0.091
0.147
0.197
0.248
0.306
0.408
0.513
0.613
0.680
0.732
0.783
0.827
0.875
0.907

-0.071

-0.072
-0.074
-0.075
-0.077
-0.082
-0.089
-0.095
-0.089
-0.083
-0.080
-0.080
-0.085
-0.078

0.0208
0.0217
0.0229
0.0248
0.0272
0.0337
0.0438
0.0569
0.0690
0.0831
0.1010
0.1206
0.1438
0.1667

Fulmod

-0.020
-0.019

-0.017
-0.015
-0.012
-0.008
-0.006
-0.010
-0.025
-0.050
-0.110
-0.229
-0.320
-0.334

0.001
0.002
0.002
0.003
0.002
0.001

-0.004
-0.024
-0.046
-0.120
-0.273
-0.343
-0.324
-0.377

-0.017
-0.016
-0.016
-0.016
-0.016
-0.022
-0.006
-0.080

-0.232
-0.309
-0.337
-0.351
-0.380
-0.442

-0.007
-0.007
-0.008
-0.011
-0.017
-0.024
-0.036
-0.093
-0.171
-0.243
-0.265
-0.306
-0.386
-0.464

0.798
0.798
0.800
0.800
0.799

0.801
0.799
0.799
0.798
0.799
0.799
0.800
0.803
0.800

0.03
0.54
1.07
1.52
2.03

3.06
4.05
5.06
6.03
7.03
8.03
9.05

10.06
10.75

0.090
0.145
0.199
0.246
0.297
0.409
0.517
0.616
0.685
0.743
0.785
0.837
0.883
0.903

-0.072
-0.072
-0.073
-0.074
-0.076
-0.081

-0.088
-0.091
-0.089
-0.084
-0.081
-0.080
-0.083
-0.077

0.0222
0.0224
0.0235
0.0251
0.0274
0.0342

0.0437
0.0566
0.0700
0.0866
0.1037
0.1248
0.1490
0.1637

-0.021
-0.019
-0.017
-0.017
-0.015
-0.011
-0.005
-0.004
-0.015
-0.049
-0.112
-0.222
-0.297
-0.350

-0.003

0.000
0.002
0.001
0.001

0.001
0.002

-0.017
-0.045
-0.143
-0.272
-0.323
-0.322
-0.364

-0.026
-0.022
-0.018
-0.017
-0.016
-0.016
-0.011
-0.046
-0.156
-0.242
-0.319
-0.353
-0.414
-0.457

-0.008
-0.006
-0.004
-0.008
-0.012
-0.019
-0.026
-0.083
-0.179

-0.310
-0.342
-0.375

-0.429
-0.476
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Table7. LongitudinalCharacteristicsandTrailing-EdgePressureCoefficientsat Moc = 0.850

Moo

0.853
0.853
0.849
0.849
0.849
0.850
0.849
0.850
0.851
0.850
0.849
0.850
0.851

0.851
0.851
0.851
0.850
0.850
0.849
0.850
0.849
0.852
0.849
0.849
0.850
0.850

0.849
0.852
0.852
0.852
0.851
0.847
0.851
0.849
0.848
0.851
0.849
0.847
0.848

a, deg CL Cm CD

Cp,te for _? of--

0.33 0.50 0.67 0.82

0.03
0.54
1.05

0.044
0.103
0.152

-0.056
-0.057
-0258

Basln

0.0219
0.0230
0.0242

0.177
0.172
0.166

0.154
0.154
0.152

0.187
0.187

_184

1.55
2.02
3.05
4.02
5.02
6.03
7.02

0.206
0.255
0.352
0.427
0.499
0.562
0.617

-0.060

-0.064
-0.068
-0.068
-0.066
-0.060
-0.056

0.0266
0.0299
0.0388
0.0479
0.0592
0.0715
0.0851

0.163
0.158
0.149
0.132
0.103
0.066
0.036

0.150
0.146
0.133
0.116
0.069

-0.067
-0.220

0.182
0.167
0.035

-0.084
-0.174
-0.255
-0.318

8.01
9.01

10.04

0.674
0.723
0.780

-0.052
-0.054
-0.056

0.03
0.54
1.03
1.53
2.05
3.03
4.01
5.02
6.04
7.01
8.03
9.02

10.04

0.103
0.163
0.219
0.276
0.336
0.435
0.520
0.592
0.649
0.694
0.742
0.786
0.836

-0.080
-0.O84
-0.089
-0.094
-0.101
-0.111
-0.114
-0.113
-0.107

-0.097
-0.092
-0.090
-0.094

0.02
0.54
1.04
1.54

2.04
3.03
4.02
5.04
6.02
7.04

8.07
9.06
9.87

0.101
0.159
0.219
0.275
0.333
0.433
0.521
0.599
0.661
0.710
0.754
0.798
0.845

-0.082
-0.086
-0.090

-0.096
-0.101
-0.108
-0.113
-0.111
-0.107

-0.102
-0.093
-0.093
-0.094

0.1011
0.1194
0.1406

Temod

0.0236
0.0254
0.0277
0.0309
0.0355
0.0454
0.0565
0.0683
0.0819
0.0943
0.1104
0.1283
0.1499

Fulmod

0.0253
0.0268
O.0288
0.0318
0.0356
0.0444
0.0562
O.0685
0,0820
0.0981
0.1140
0.1323
0.1509

-0.124
-0.285
-0.365

-0.284

-0.373
-0.420

-0.364
-0.348
-0.296

0.018
0.019
0.020
0.021
0.024
0.024
0.016
0.004

-0.033
-0.110
-O.250
-0.372
-0.444

0.027
0.030
0.032
0.034
0.035
0.031
0.011

-0.042
-0.199
-0.320
-0.406
-0.451
-0.436

0.016
0.021
0.027
0.030
0.038

-0.044
-0.186
-0.271
-0.333
-0.362
-0.382
-0.400
-0.423

0.012
0.020
0.024
0.022
0.021
0.021
0.019
0.001

-0.036
-0.137
-0.279
-0.389
-0.436

0.018
0.026
0.033
0.036
0.037
0.029
0.002

-0.051
-0.173
-0.319
-0.349
-0.426
-0.433

0.004
0.014
0.026
0.032
0.029

-0.025
-0.151
-0.257
-0.284
-0.342
-0.396
-0.414
-0.443

0.137
0.136
0.134
0.133
0.128
0.094
0.034

-0.026
-0.106
-0.166
-0.216
-0.397
-0.433

0.012
0.016
0.017
0.018
0.014

-0.042
-0.145
-0.216
-0.332
-0.382
-0.411
-0.434
-0.481

0.012

0.015
0.020
0.022
0.015

-0.029
-0.132
-0.229
-0.324
-0.396
-0.458
-0.453
-0.472
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Table8. LongitudinalCharacteristicsandTrailing-EdgePressureCoefficientsat Moc = 0.900

Mo¢_

0.900
0.898
0.900
0.899
0.901
0.903
0.900
0.902
0.898
0.897
0.900
0.898

a, deg CL Cm CD
Basln

0.01
0.52

1.01
1.53
2.03
3.05
4.02
5.03
6.04
7.03
8.05
9.04

0.027
0.077
0.114
0.161
0.199
0.279
0.369
0.451
0.534
0.604
0.673
0.737

Cp,te for 7/of--

-0.061
-0.063
-0.061
-0.063
-0.063
-O.065
-0.070
-0.075
-0.076
-0.076
-0.080
-0.081

0.33 0.50 0.67 0.82

0.0328
0.0330
0.0354
0.0375
0.0414
0.0500
0.0591
0.0720
0.0850
0.0997
0.1188
0.1373

Temod

0:901

0,900
0.900
0.898
0.900
0.899
0.899
0.898
0.899

0.899
0,898

0.901
0.899
0.900
0.898
0.897
0.898
0.903
0.901
0.898
0.900
0.903

0.156
0.146

0.125
0.104
0.066

-0.003
-0.050
-0.102
-0.140
-0.179
-0.294
-0.402

0.147
0.141

0.125
0.110
0.073
0.003

-0.049
-0.110
-0.230
-0.348
-0.437
-0.487

0.105
O.073
0.023

-0.021
-0.080
-0.156
-0.214
-0.278
-0.336
-0.389
-0.447
-0.469

0.086
0.064
0.025
0.001

-0.020
-0.060
-0.089
-0.153
-0.212
-O.285
-0,341
-0.375

0.02
0.51
1.02
2.02
3.05
4.04
5.02
6.01

7.02
8.02
8.72

0.088
0.145
0.201
0.307
0.398
0.486
0.568
0.645
0.709
0.763
0.794

-0.091
-0.100
-0.107
-0.118
-0.126
-0.134
-0.138
-0.139
-0.137
-0.132
-0.127

0.0355
0.0367
0.0395
0.0470
0.0576
0.0692
0.0826
0.0974
0.1136
0.1297
0.1407

Fulmod

0.095
0.075
0.052
0.001

-0.068
-0.121
-0.178
-0.223

-0.259
-0.368
-0.453

0.088
0.075
0.058
0.008

-0.O6O
-0.128
-0.210
-0.325
-0.420
-0.47O

-0.497

0.060
0.020

-0.024
-0.128
-0.224
-0.283
-0.347
-0.382
-0.431
-0.462
-0.472

0,024
-0,009
-0.048
-0.126
-0.219
-0.324
-0.441
-0,501
-0.539
-0.575
-0.581

0.02
0.55
1.01
1.53
2.03
3.06
4.03
5.04
6.05
7.04
8.03

0.080
0.149
0.195
0.254
0.304
0.400
0.485
0.574
0.648
0.710
0.777

-0.093
-0.104
-0.108
-0.113
--0.117
-0.124
-0.133
-0.137
-0.135
-0.135
-0.138

0.0376
0.0381
0.0404
0.0431
0.0466
0.0565
0.0693
0.0827
0.0974
0.1145
0.1344

0.091
0.067
0.046
0.026

-0.002
-0.064
-0.129
-0.168
-0.206
-0.261
-0.367

0.080
0.065
0.047
0.029
0.004

-0.060
-0.143
-0.209
-0.332
-0.413
-0.469

0.048
0.001

-0.041
-0.078
-0.124
-0.215
-0.279
-0.348
-0.390
-0.447
-0.494

0.014
-0.019
-0.057
-0.091
-0.129
-0.223
-0.316
-0.456
-0.490
-0.540
-0.587
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Table 9. Wing Pressure Coefficients for Basln for Moo = 0.300

[Blanks indicate defective data]

Cp for _ = 8.1°; C L = 0.640; Cp for a = 12.1°; CL = 0.861; Cp for a = 15.1°; CL = 0.899;
and 7/of-- and _/of-- and 7/of--

I I I I I I I I I
Upper surface

0.00 -1.171 -1.675 -2.738 -1.702 -2.435 -3.691 -1.584 -2.120 -2.037 _ -2.020 -0.888 -1.127
0.05 -1.322 -1.366 -1.597 -1.526 -2.296 -2.777 -1.536 -1.650 -1.865 -1.400 -0.$33 -0.920
0.10 -1.053 -1.141 -1.241 - 1.655 - 1.753 - 1.320 -1.544 -1.193 -0.$34
0.14 -0.931 - 1.028 -1.055 -1.034 -1.339 - 1.352 - 1.261 - 1.177 - 1.271 -1.084 -0.875 -0.650
0.20 -0.829 -0.867 -0.953 -0.892 -1.125 -1.074 -1.106 -1.077 -1.158 -0.954 -0.793 -0.641
0.25 -0.742 -0.804 -0.847 -0.797 -0.980 -0.932 -0.997 -0.990 -1.163 -0.907 -0.761 -0.649
0.30 -0.696 -0.719 -0.758 -0.702 -0.872 -0.812 -0.890 -0.882 -1.139 -0.873 -0.728 -0.622
0.35 -0.669 -0.696 -0.645 -0.738 -0.849 -0.787 -0.846 -0.736 -0.611
0.40 -0.589 -0.596 -0.611 -0.567 -0.698 -0.656 -0.781 -0.702 -1.029 -0.792 -0.693 -0.604
0.50 -0.429 -0.477 -0.438 -0.540 -0.682 -0.544 -0.869 -0.656 -0.572
0.60 -0.329 -0.332 -0.364 -0.410 -0.395 -0.587 -0.703 -0.619 -0.620
0.74 -0.179 -0.197 -0.202 -0.217 -0.246 -0.279 -0.466 -0.337 -0.519 -0.569 -0.567 -0.547
0.78 -0.138 -0.150 -0.172 -0.181 -0.205 -0.228 -0.441 -0.316 -0.466 -0.526 -0.570 -0.544
0.84 -0.084 -0.095 -0.106 -0.137 -0.149 -0.182 -0.382 -0.289 -0.408 -0.506 -0.533 -0.540
0.87 -0.056 -0.068 -0.069 -0.1021-0.122 -0.153 -0.349 -0.271 -0.381 -0.480 -0.502 -0.528
0.90 -0.032 -0.041 -0.042 -0.070 -0.101 -0.132 -0.332 -0.251 -0.364 -0.462 -0.493 -0.513
0.96 0.046 0.043 0.024 -0.017 -0.029 -0.069 -0.290 -0.225 -0.307 -0.409 -0.469 -0.499
1.00 0.097 0.069 0.070 0.022 0.046 -0.068 -0.249 -0.196 -0.244 -0.399 -0.429 -0.464

Lower surface

0.00 -1.171 -I.675 -2.738 -1.702 -2.435 -3.691 -1.584 -2.120 -2.037 -2.020 -0.888 -1.127
0.03 0.633 0.679 0.637
0.05 0.520 0.531 0.580 0.480 0.687
0.10 0.370 0.400 0.444 0.420 0.534
0.20 0.230 0.275 0.306 0.299 0.374
0.25 0.188 0.217 0.241 0.258 0.320
0.40 0.036 0.082 0.126 0.134
0.50 0.006 0.048 0.092 0.083 0.083
0.60 0.041 0.061 0.081 0.073 0.099
0.74 0.043 0.056 0.057 0.060 0.077
0.78 0.039 0.054 0.057 0.041 0.058
0.82 0.041 0.062 0.059 0.056 0.048
0.88 0.053 0.064 0.071 0.045 0.046
0.94 0.076 0.070 0.061 0.044 0.053
1.00 0.097 0.069 0.070 0.022

0.772 0.725 0.674 0.771 0.722 0.643
0.685 0.655 0.591 0.734 0.688 0.663 0.583
0.545 0.533 0.504 0.579 0.551 0.551 0.485

0.410 0.385 0.380 0.419 0.431 0.401 0.376
0.333 0.311 0.330 0.365 0.338 0.321 0.317
0.181 0.178 0.157 0.179 0.161
0.117 0.117 0.116 0.094 0.093 0.103 0.082
0.110 0.081 0.083 0.095 0.074 0.047 0.035

0.068 0.023 0.037 0.049 -0.010 -0.033 -0.033
0.057 -0.001 0.001 0.016 --0.038 --0.075 -0.083
0.050 --0.020 0.006 -0.015 --0.055 --0.104 -0.085
0.039 -0.030 -0.034 -0.039 -0.101 --0.122 -0.152
0.012 -0.105 -0.076 -0.078 -0.187 --0.233 -0.235

0.046 -0.068 -0.249 -0.196 --0.244 --0.399 --0.429 -0.464
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Table 10. Wing Pressure Coefficients for Temod for Moo = 0.300

[Blanks indicate defective data]

Cp for a = 8.1°; C£ = 0-696;

and 11of__

0-33 I 0.50 I 0-67 I 0.82

Cp for a = 11.1% C£ = 0.878; Cp for a = 12.1°; C/. = 0.915;

and T/of-- and _ of--

Upper surface

Cp for a = 15.1°; C L = 0.932;

and 7/of--

o.331o.5oio.671o.82

0.o0 -1.3oo -1.943 -2.252 -1.548 -3.828 -4.149 -1.366 -1.515 -2.251 -3.217 -1.159 -1.76o -1.742 -1.771 -0.680 -0.733

0.05 -1.356 -1.803 -1.837 -1.9o6 -1.429 -1.59( -2.279 -1.173 -1.667 -1.629 -0.645 -0.820

O.lO - 1.076 - 1.315 - 1.244 - 1.423 - 1.45o - 1.585 - 1.77( - 1.2o3 - 1.354 - 1.513 -0.644 -0.636

o.14 -0.955 -1.o57 -1.171 -1.o92 -1.214 -1.321 -1.39o -1.541 -1.439 -1.533 -1.134i -1.256 -1.414 -0.966 -0.654 -0.595

0.20 -0.838 -0.903 -0.980 -0.936 -1.o33 -1.o95 -1.2o7 -1.378 -1.163 -1.195 -1.o8o -1.13o -1.286i -0.89,' -0.620 -0.595

0.25 -0.757 -0.827 -0.882 -0.828 -0.924 -0.984 -1.o91 -1.212 -1.o31 -1.o22 -0.990 -1.o24 -1.168 -0.863 -o.611 -o.613

0.30 -0.708 -0.745 -0.784 -0.737 -0.837 -0.873 -0.966 -1.o33 -0.900 -0.897 -0.888 -0.9Ol -1.o47 -0.848 -0.592 -0.584

0.35 -0.694 -0.723 -0.674 -o.8o21-0.900 -0.876 -o.813 -0.870 -o.8ol -0.846 -0.628 -0.587

0.40 -o.6o9 :-o.617 -0.639 -0.607 -0.698 -0.702 -0.809 -0.750 -o.721 -0.720 -o.813 -o.713 -0.909 -0.798 -0.600 -0.588

0.50 -0.457 -o.491 -0.460 -0.542 -0.684 -0.539 -0.579 -0.732 -0.547 -0.823 -0.595 -0.565

0.60 -o.351 -0.356 -0.382 -o.417 -o.4ol -0.572 -0.454 -0.456 -0.643 -o.731 i-o.676 -0.595

0.74 -o.194 -o.218 -0.220 -0.244 -0.424 -0.274 -0.284 -o.521-o.353 -o.581 -0.578 -0.577

0.78 -o.160 -o.213 -0.188 -o.186 -0.205 -0.240 -0.399 -0.249 -0.246 -o.311 -0.498 -0.340 -0.542 -0.594 -0.589 -0.582

0.84 -o.113 -o.150 -o.128 -0.151 -o.1531 -o.18o -0.337 -0.217 -o.19o -0.262 -0.435 -0.322 -0.486 -0.565; -0.559 ]-0.584

0.87 -0.094 -o.12o -O.lO9 -o.126 -o.148 -o.19o -o.167 -0.234 -0.292 -0.455 -0.546 -0.569

0.90 -0.082 -0.099 -0.080 -o.116 -o.131 -0.281 -o.155 -o.219 -0.375 -0.445 -0.546 =-o.51_

0.96 -0.043 -0.028 -0.042 -0.065 -0.077 -0.062 -0.238 -o.16o -o.118 -o.151 -0.333 -0.267 -0.399 -0.466 -0.500 -0.545

1.o01-o.012 -0.023 -0.045 -0.067 -0.042 -0.065 -o.21o -o.184-0.083 -o.161 -0.285 -0.267 -0.333 -0.466 -0.438 -0.500

Lower surface

0.00 -1.300 -1.943 -2.252 -1.548 -3.828 -4.149 -1.366 -1.515 -2.251-3.217 -1.159 -1.760 -1.742 -1.77:!-0.680 -0.733

0.03 0.653 0.669 0.704 0.336 0.777 0.788 0.732 0.368 0.77{ 0.792 0.734 0.356 0.810 i 0.794 0.725 0.331

0.05 0.551 0.558 0.616 0.490 I 0.701 0.699 0.662 0.603 0.714 0.706 0.668] 0.609 0.753 0.707 0.669 0.595

0.10 0.3991 0.435 0.482 0.455 0.539 0.556 0.541 0.515 0.560 0.567 0.552 0.513 0.600 0.568 0.563 0.499

0.20 0.259 0.311 0.344 0.335 0.378 0.424 0.398 0.400 0.401 0.439 0.408 0.408 0.442 0.462 0.418 0.401

0.25 0.221 0.245 0.277 0.292 0.334 0.340 0.326 0.344 0.357 0.348 0.334 0.351 0.392 0.353 0.3341 0.334

0.40 0.070 0.122 0.165 0.151 0.200 0.208 0.165 0.210 0.212 0.179 0.210 0.190

0.50 0.035 0.094 0.136 0.120 0.104 0.150 0.162 0.148 0.113 0.152 0.161 0.147 0.113 0.127 0.138 0.107

0.60 0.047 0.054 0.113 0.087 0.103 0.099 0.124 0.098 0310 0.098 0.113 0.090 0.094 0.058 0.075 0.032

0.74 0.048 0.062 0.065 0.055 0.088 0.083 0.050 0.048 0.087 0.067 0.031 0.032 0.047 -0.011 -0.027 -0.048

0.78 0.069 0.0901 0.034 0.096 0.058 0.012i 0.090 0.035 -0.008 0.034 -0.044 -0.108

0.82 0.149 0.138 0.140 0.117 0.165 0.141 0.099 0.091 0.155 0.119i 0.073 0.070 0.089 0.019 -0.011 -0.028

0.88 0.262 0.236 0.245 0.202 0.273 0.240 0.201 0.168 0.263 0.210 0.175 0.145 0.187 0.107' 0.104 0.042

0.94 0.342 0.307 0.202 0.354 0.301 0.191 0.344 0.266 0.168 0.266 0.145 0.117

1.00 -0.012 -0.023 -0.045 -0.067 -0.042 -0.065 -0.210 -0.184 -0.083 -0.161 -0.285 -0.267 -0.333 -0.466 -0.438 --0.500

2O



Table 11. Wing Pressure Coetticients for Fulmod for M_ = 0.300

[Blanks indicate defective data]

Cp for a = 8.1°; C L = 0.711; Cp for a = 10.1°; C L = 0.860; Cp for a = 11.1°; C L = 0.917; Cp for a = 15.1°; C L = 0.963;

and _7 of-- and _7 of-- and _ of-- and 7/of--

x/e 0.33 I 0.50 I 0.67 I 0.82 0-33 I 0.50 .[ 0-67 I 0.82 0"33 [ 0"50 I 0"67 [ 0"82 0"33 I 0'50 I 0"67 I 0"82

Upper surface

0.00 -0.945 -1.379 -1.234 --2.181 -2.868 -2.827 -2 008 -2.803 -3.662 -1.215 --0.988 --1.246 -0.307
0.05 -1.445 -1.572 -1.651 -1.822 --2.005 -2.114 . -2.199 -1.521 -1.408 -1.152 -0.573

O. 10 - 1.285 - 1.209 - 1.559 - 1.487 - 1.673 - 1.535, -0.883 -0.606

0.14 -0.882 -1.026 -1.066 -0.993 -1.056 -1.218 -1.278i-1.203 -1.144 -1.2981-1.369 -1.481 -1.466 -0.896 -0.762 -0.609

0.20 --0.819 -0.890 -0.962 -0.915 -0.946 -1.048 --1.119 -1.075 -1.007 -1.114 -1.185 -1.263 -1.402 -0.875 --0.683 -0.630

0.25 -0.748 -0.825 i-0.862 -0.820 -0.859 -0.950! -0.994 -0.953 -0.912 -1.002 -1.050 -1.103 -1.322 -0.852 -0.677 -0.649

0.30 -0.707 -0.749 -0.782 -0.731 -0.797 -0.855 -0.889 -0.839 -0.836 -0.900 -0.934 -0.948 -1.187 -0.849 -0.665 -0.621

0.35 -0.703 -0.729 -0.670 -0.788 -0.822 -0.760 -0.828 -0.867 -0.828 -0.852 --0.706 -0.610

0.40 --0.609 -0.624 -0.642 -0.606 -0.669 -0.691 -0.720! -0.679 -0.696 -0.729 -0.759 -0.736 -0.949 --0.820 -0.677 -0.602

0.50 -0.461 -0.501 -0.464 -0.513 -0.556 -0.522 -0.540 -0.594-0.566 -0.808 -0.654 -0.578

0.60 -0.355 -0.356! -0.388 -0.392 -0.390 -0.428 -0.412 -0.415 -0.468 -0.663' -0.725 -0.635

0.74 -0.199 -0.221 -0.230 -0.222 --0.244 -0.272 -0.232 -0.283 -0.326 -0.498 --0.5791-0.590

0.78 --0.164 -0.211 -0.192 -0.190 -0.185 -0.219 -0.218 -0.233 -0.194 -0.240 -0.260 -0.291 -0.457 --0.644 --0.589 -0.589

0.84 -0.115 -0.139 -0.129 -0.156 -0.131 -0.154 --0.150 -0.194 -0.138 -0.179 -0.188 -0.261 -0.403 -0.610 --0.546 --0.593

0.87 -0.098 -0.121 -0.117 -0.108 -0.126 -0.154 -0.115 -0.149 -0.230 -0.377 --0.581 -0.579

0.90 -0.084 -0.094 -0.082 -0.094 -0.101 -0.094 -0.102 -0.126 -0.128 -0.368 -0.573 -0.501

0.96 -0.047 -0.032 -0.066 -0.052 -0.037 -0.099 -0.065 -0.059 -0.190 -0.326 -0.495 -0.548

1.00 -0.018 -0.027 -0.037 -0.057 -0.014 -0.032 -0.042 -0.094 -0.025 -0.057 -0.070 -0.193 -0.262 -0.492 -0.428 -0.503

Lower surface

0.00 -0.945 - 1.3791 - 1.234

0.03 0.607 0.597 0.640 0.274

0.05 0.468 0.540 0.570

0.10 0.425

0.20 0.253 0.306 0.335

0.25 0.215 0.237 0.268

0.40 0.063 0.113

0.50 0.028 0.086 0.135

0.60 0.046 0.042 0.111

0.74 0.044 0.055 0.050

0.78_ 0.067 0.090

0 710 -2.181 -2.868 -2.827. 0.713 0.719 0.332

0.577 0.649 0.660

0.516

0.338 0.339 0.391 0.414 0.414

0.289 0.295 0.311 0.341 0.357

0.160 0.123 0.179 0.215

0.116 0.080 0.137 0.184 0.161

0.085 0.093 0.090 0.150 0.115

0.055 0.079 0.084 0.069 0.076

0.031 0.094 0.108 0.046

0.82 0.142 0.130 0.137 0.116 0.164 0.146

0.88 0.255 0.235 0.250 0.201 0.272 0.248

0.94 0.339 0.301 0.245 0.354 0.305

1.00 -0.018 -0.027 -0.037 -0.057 -0.014 -0.032

--2.803 --3.662 --1.215 --0.988 --1.246 --0.307

0.750 0.748 0.742 0.304 0.813 0.756 0.723 0.278

0.629 0.686 0.698 0.705 0.691 0.680

0.548 0.552

0.379 0.428 0.450 0.409 : 0.446 0.451 0.439 0.391
I

0.335 0.341 0.374 0.349 ! 0.398 0.341 0.354 0.324

0.155 0.205 0.210 0.186 0.199 0.175

0.108 0.152 0.204 0.154 0.124 0.118 0.163 0.095

0.115 0.100 0.163 0.100 0.112 0.046 0.095 0.022

0.099 0.086 0.069 0.053 0.065 -0.023 -0.009 -0.062

0.109 0.108 0.014 0.059 -0.022 -0.119

0.151 0.127 0.171 0.141 0.146 0.095 0.110 0.005 0.005 -0.038

0.099 0.126 0.030

0.264 0.202 0.280 0.243 0.262 0.169 0.211 0.1300.242 0.364 0.298 0.201 0.290 0.053

-0.042 -0.094 -0.025 -0.057 -0.070 -0.193 -0.2621 -0.492 ' -0.428 -0.503
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Table 12. Wing Pressure Coefficients for Basln for M_ = 0.400

[Blanks indicate defective data]

Cp for a = 8.1°; C L = 0.659; Cp for a = 12.1°; CL = 0.870; Cp for a = 15.1°; CL = 0.908;

and _ of-- and 7] of-- and _ of--

Upper surface

'"0.00 -0.912 -1.389 -1.862 -1.158 -1.956 -2.588 -2.356 -1.815 -1.860 -1.799 -0.860 -1.265
0.05 -1.343 -1.403 -1.642 -1.738 -2.208 -2.523 -1.669 -1.904 -1.595 -1.258 -0.799 -1.113
0.10 -1.076 -1.182 -1.276 -1.746 -1.948 -1.249 -1.427 -1.056 -0.769
0.14 -0.953 -1.067 -1.089 -1.077 -1.461 -1.541 -1.132 -1.190 -1.232 -0.984 -0.806 -0.883
0.20 -0.852-0.901 -0.976 -0.927 -1.191 -1.155 -1.062 -1.067 -1.137 -0.917 -0.747 -0.856
0.25 -0.761 -0.832 -0.871 -0.824 -1.028 -0.969 -0.969 -0.968 -1.100 -0.884 -0.732 -0.828
0.30 -0.716 -0.746 -0.779 -0.726 -0.910 -0.829 -0.868 -0.865 -1.043 -0.865 -0.704 -0.776
0.35 -0.695 -0.711 -0.663 -0.742 -0.794 -0.772 -0.845 -0.704 -0.705
0.40 -0.606 -0.614 -0.628 -0.585 -0.720 -0.658 -0.716 -0.686 -0.940 -0.799 -0.677 -0.680
0.50 -0.447 -0.487 -0.452 -0.561 -0.584 -0.533 -0.862 -0.640 -0.607
0.60 -0.344 -0.345 -0.366 -0.428 -0.425 -0.480 -0.745 -0.635 -0.611
0.74 -0.186 -0.197 -0.203 -0.218 -0.265 -0.305 -0.366 -0.318 -0.573 -0.552 -0.566 -0.524
0.78 -0.142 -0.154 -0.170 -0.183 -0.222 -0.265 -0.342 -0.295 -0.525 -0.506 -0.565 -0.514
0.84 -0.088 -0.095 -0.103 -0.130 -0.166 -0.220 -0.304 -0.270 -0.463 -0.482 -0.534 -0.495
0.87 -0.060 -0.066 -0.071 -0.103 -0.139 -0.195 -0.284 -0.253 -0.435 -0.459 -0.516 -0.477
0.90 -0.029 -0.038 -0.043 -0.072 -0.107 -0.176 -0.270 -0.244 -0.414 -0.442 -0.504 -0.462
0.96 0.048 0.044 0.020 -0.016 -0.036 -0.131 -0.237 -0.215 -0.359 -0.393 -0.481 -0.437
1.00 0.097 0.066 0.071 0.023 0.031 -0.126 -0.210 -0.195 -0.303 -0.377 -0.444 -0.409

Lower surface

0.00 -0.912 -1.389 -1.862 -1.158 -1.956 -2.588 -2.356 -1.815 -1.860 -1.799 -0.860 -1.265
0.03 0.635 0.673 0.630 0.758 0.737 0.688
0.05 0.522 0.543 0.577 0.436 0.680 0.677 0.666 0.385
0.10 0.374 0.403 0.442 0.417 0.533 0.547 0.536 0.472
0.20 0.226 0.274 0.307 0.296 0.363 0.390 0.391 0.363
0.25 0.182 0.224 0.244 0.255 0.309 0.334 0.320 0.318
0.40 0.037 0.082 0.123 0.137 0.166 0.161
0.50 -0.001 0.040 0.083 0.080 0.081 0.102 0.114 0.100
0.60 0.029 0.050 0.068 0.067 0.085 0.084 0.075 0.070
0.74 0.041 0.056 0.053 0.056 0.063 0.054 0.023 0.020
0.78 0.038 0.054 0.057 0.045 0.053 0.042
0.82 0.042 0.066 0.056 0.052 0.050
0.88 0.056 0.067 0.070 0.041 0.044
0.94 0.077 0.074 0.060 0.033

1.00 0.097 0.066 0.071 0.023

0.767 0.731 0.675
0.728 0.687 0.667 0.600
0.582 0.559 0.548 0.507
0.412 0.422 0.399 0.382
0.355 0.346 0.321 0.325
0.157 0.178 0.165
0.086 0.090 0.090 0.089
0.075 0.063 0.029 0.042
0.027 -0.004 -0.043 -0.026

0.010 -0.002 -0.001 -0.032 -0.078 -0.064
0.041 -0.005 -0.008 -0.026 -0.046 -0.110 -0.073
0.009 -0.033 -0.050 -0.061 -0.095 -0.144 -0.138

0.042 -0.018 -0.092 -0.097 -0.110 -0.175 -0.250 -0.216
0.031 -0.126 -0.210 -0.195 -0.303 -0.377 -0.444 -0.409
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Table 13. Wing Pressure Coefficientsfor Temod for Moc = 0.400

[Blanks indicate defective data]

x/c

Cp for a = 8.1°; C£ = 0.725;

and 7/of_._

0.3310.5010.6710.82

Cp for a = 10.1°; C£ = 0.850; Cp for a = 11.1% C L = 0.896;

and 7/of-- and 7/of--

io oio i i io I
Upper surface

Cp for a = 15.1°; C£ = 0.952;

and T/of__

io oioo 

0.00 -1.086 -1.622 -1.644i-1.180 -2.121 -2.642 -1.360 -1.982 -1.828 -2.572]-1.221 -1.653 -1.5441-1.685 -0.662 -1.600

0.05 -1.399 -2.007 -1.887 -1.781 -1.618 -2.496 -2.205 -1.333 -1.844 -1.496 -0.634 -1.355

0.101-1.117 -1.407 -1.410 -1.348 -1.598 -1.757 -1.642 -1.358 -1.539 -1.446 -0.636 -0.910

0.14 -0.996 -1.105 -1.206 -1.174 -1.163 -1:300 -1.486 -1.344 -1.330 -1.426 -1.326 -1.428 -1.364 -0.956 -0.644 -0.864

0.20 -0.873 -0.942 -1.008 -0.979 -1.002 -1.083 -1.253 -1.042 -1.107 -1.121 -1.175 -1.245 -1.235 -0.891 :-0.619 -0.826

0.25 -0.783 -0.875 -0.910 -0.852 -0.894 -0.984 -1.109 -0.891 -0.974 -0.991 -1.068 -1.082 -1.162 -0.865 i-0.622 -0.778

0.30 -0.740 -0.777 -0.813 -0.760 -0.828 -0.866 -0.955 -0.784 -0.880 _-0.867 -0.954 -0.932 -1.073 -0.838 -0.603 -0.706

0.35 -0.726 -0.742 -0.692 -0.796 -0.854 -0.712 -0.792 -0.885 -0.809 -0.829 -0.627 -0.653

0.40 -0.636 -0.647 -0.659 -0.621 -0.694 -0.701 -0.750 -0.639:-0.721 -0.699 -0.806 -0.712 -0.904 -0.787 -0.606 -0.629

0.50! -0.481 -0.512 -0.482 -0.539 -0.593 -0.496 -0.567 -0.690 -0.546 -0.809 -0.601 -0.570

0.60 -0.371 -0.373 -0.392 -0.411 -0.396 -0.478 -0.437 -0.425 -0.591 -0.714 -0.665 -0.602

0.74 -0.210 -0.231 -0.232 i-0.242 -0.344 -0.258 -0.271 -0.457 -0.299 -0.586 -0.581 -0.540

0.78 -0.175 -0.226 -0.195 -0.192 -0.206 -0.239 -0.319 -0.225 -0.233 -0.292 -0.430 -0.267 -0.555 -0.592 -0.5941-0.539

0.84 -0.124 -0.163 -0.140 -0.158 -0.150 -0.183 -0.266 -0.199 -0.176 -0.234 -0.374 -0.243 -0.504 -0.573 -0.564 -0.545

0.87 -0.105 -0.130 -0.121 -0.128 -0.148 -0.166 -0.153 -0.202 -0.215 '-0.477 -0.542 ! -0.525

0.90 -0.084 -0.110 -0.093 -0.107 -0.129 -0.220 -0.131 -0.181 -0.323 -0.462 -0.539 -0.529

0.96 -0.050 -0.041 -0.054 -0.079 -0.073 -0.065 -0.178 -0.137 -0.100 -0.113 -0.282 -0.193 -0.431 -0.467 -0.507 -0.514

1.00 -0.029 -0.031 -0.061 -0.080 -0.047 -0.059 -0.172 -0.155 -0.084 -0.119 -0.250 -0.214 -0.376 -0.455 -0.448 -0.503

Lower surface

0.00 -1.086 -1.622 -1.644 -1.180 -2.1211-2.642 -1.360 -1.982 -1.828 -2.572 -1.221 -1.653 -1.544 -1.685 -0.662 -1.600

0.03 0.646 0.661 0.685 0.365 0.736 0.746 0.715 0.406 0.754 0.764 0.726 0.399 0.805 0.790

0.05 0.550 0.551 0.596 0.371 0.647 0.648 0.638 0.508 0.676 0.673 0.651 0.552 0.744 0.701

0.10 0.399 0.431 0.462 0.439 0.491 0.516 0.510 0.497 0.523 0.539 0.524 0.507 0.597 0.567

0.20 0.252 0.300 0.330 0.318 0.329 0.372 0.371 0.367 0.358 0.398 0.384 0.379 0.431 0.450

0.25 0.207 0.247 0.263 0.273 0.279 0.307 0.302 0.315 0.307 0.328 0.313 0.324 0.378 0.349

0.40 0.065 0.109 0.148 0.120 0.161 0.179 0.140 0.179 0.187 0.176 0.199

0.50 0.027 0.082 0.120 0.104 0.070 0.121 0.139 0.126 0.085 0.131 0.140 0.127 0.102 0.119

0.60 0.028 0.0311 0.094 0.070 0.063 0.061 0.103 0.078 0.074 0.068 0.097 0.077 0.071 0.041

0.74 0.030 0.053 0.053 0.042 0.053 0.066 0.044 0.036 0.057 0.060 0.028 0.024

0.78 0.060 0.082 0.029 0.075 0.063 0.016 0.075 0.042 0.001

0.82 0.149 0.140 0.136 0.109 0.159 0.140 0.109 0.091 0.156 0.128 0.084 0.073

0.88 0.266 0.236 0.239 0.197 0.273 0.235 0.208 0.175 0.268 0.222 0.182 0.156

0.94 0.337 0.310 0.201 0.344 0.302 0.187 0.340 0.285 0.177

0.722 0.381

0.667 0.610

0.555 0.513

0.409 0.399

0.327 O.334

0.189

0.125 0.112

0.057 0.038

0.019[-0.019 -0.040 -0.041

0.017 -0.049 -0.084

0.082 0.017 -0.018 -0.013

0.187 0.114 0.099 0.062

0.254 0.153 0.097

1.00 -0.029 -0.031 -0.061 -0.080 -0.047 -0.059 :-0.172 -0.155 -0.084 -0.119 -0.250 -0.214 -0.376 -0.455 -0.448 -0.503
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Table 14. Wing Pressure Coefficients for Fulmod for Moc = 0.400

[Blanks indicate defective data]

x/c

0.00

Cp for a = 8.1°; C L = 0.734;
and '7 of--

0.33 10.50 [0.67 10.82

-0.759 -1.103 -1.011

Cp for a = 10.1°; CL = 0.877;

and _7of__

0.33 [0.50 10.67 [0.82

Upper surface

-1.687 -2.126 -1.033

Cp for a = 11.1°; CL = 0.912;

and _? of__

0.33 10.50 10.67 [0.82

-1.745 -2.102 -0.610
0.05 - 1.485 - 1.616 - 1.703 - 1.845 -2.153 - 1.676 -2.128 -2.293 - 1.131
0.10 -1.332 -1.247 -1.605 -1.619 -1.620 -1.196
0.14 -0.909 -1.061 -1.090 - 1.028 -1.084 -1.245 -1.324 - 1.510 - 1.216 - 1.384 -1.342 -1.180
0.20 -0.846 -0.925 -0.999 -0.951 -0.970 -1.069 -1.148 -1.241 -1.043 -1.106 -1.176 -1.095
0.25 -0.769 -0.861 -0.897 -0.840 -0.875 -0.973 -1.027 -1.043 -0.933 -0.985 -1.063 -0.986
0.30 -0.731 -0.778 -0.817 -0.754 -0.815 -0.871 -0.913 -0.891 -0.856 -0.883 -0.938 -0.874
0.35 -0.726 -0.747 -0.694 -0.804 -0.830 -0.782 -0.820 -0.852 -0.782
0.40 -0.631 -0.645 -0.666 -0.626 -0.689 -0.708 -0.732 -0.693 -0.713 -0.728 -0.746 -0.705
0.50 -0.481 -0.520 -0.481 -0.533 -0.565 -0.535 -0.553 -0.591 -0.572
0.60 -0.371 -0.373 -0.395 -0.410 -0.401 -0.431 -0.426 -0.452 -0.476
0.74 -0.212 -0.227 -0.240 -0.236 -0.254 -0.290 -0.250 -0.334 -0.396
0.78 -0.174 -0.215 -0.191 -0.201 -0.196 -0.229 -0.223 -0.255 -0.209 -0.304 -0.311 -0.376
0.84 -0.124 -0.145 -0.136 -0.161 -0.144 -0.164 -0.163 -0.222 -0.155 -0.242 -0.257 -0.359
0.87 -0.108 -0.127 -0.124 -0.121 -0.139 -0.190 -0.132 -0.217 -0.333
0.90 -0.087 -0.102 -0.088 -0.100 -0.117 -0.113 -0.111 -0.195 -0.211

0.96 -0.050 -0.045 -0.074 -0.061 -0.058 -0.145 -0.076 -0.131 -0.299
1.00 -0.032 -0.030 -0.044 -0.063 -0.032 -0.048 -0.067 -0.155 -0.051 -0.130 -0.162 -0.281

Lower surface

0.00 -0.759 -1.103 -1.011 -1.687 -2.126 -1.033 -1.745 -2.102l-0.610
0.03 0.594 0.588 0.635 0.311 0.704 0.704 0.715 0.337 0.737 0.737 0.726 0.318
0.05 0.453 0.540 0.566 0.567 0.645 0.655 0.609 0.676 0.670
0.10 0.436 0.521 0.546
0.20 0.247 0.294 0.331 0.327 0.331 0.378 0.406 0.377 0.361 0.400 0.416 0.369
0.25 0.204 0.247 0.266 0.280 0.283 0.315 0.334 0.323 0.312 0.329 0.341 0.313
0.40 0.063 0.106 0.149 0.123 0.168 0.185 0.144 0.179 0.176
0.50 0.023 0.079 0.121 0.108 0.075 0.123 0.167 0.134 0.091 0.125 0.167 0.118
0.60 0.027 0.022 0.099 0.076 0.072 0.061 0.132 0.089 0.085 0.058 0.124 0.066
0.74 0.028 0.050 0.044 0.043 0.062 0.069 0.059 0.043 0.069 0.054 0.045 0.010
0.78 0.059 0.086 0.033 0.085 0.096 0.022 0.089 0.074 -0.019
0.82 0.147 0.136 0.141 0.108 0.164 0.143 0.145 0.095 0.164 0.120 0.117 0.053
0.88 0.264 0.233 0.241 0.198 0.278 0.243 0.248 0.178 0.277 0.220 0.220 0.133
0.94 0.337 0.308 0.247 0.351 0.307 0.218 0.352 0.279 0.167
1.00!-0.032 -0.030 -0.044 -0.063 -0.032 -0.048 -0.067 -0.155 -0.051 -0.130 -0.162 -0.281
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Table15.WingPressureCoefficientsfor Baslnfor M_ = 0.725

[Blanks indicate defective data]

Cp for a = 1.5°; CL = 0.171; Cp for a = 7.1°; CL = 0.679; Cp for (_ = 10.0°; CL = 0.814;
and 71of-- and _1of-- and 77of__

I I I I i 1o o o I
Upper surface

0.00 0.756 0.752 0.787 0.766 0.448 0.337 0.044 0.347 0.046 -0.068 -0.114 0.069
0.05 -0.252 -0.286 -0.312 -0.282 -1.370 -1.451 -1.526 -1.640 -1.789 -1.771 -0.822 -1.757
0.10 -0.393 -0.442 -0.472 -1.375 -1.418 -1.550 -1.747 -1.545 -0.813
0.14 -0.463 -0.519 -0.492 -0.453 -0.867 -1.459 -1.525 -1.628 -1.744 -1.302 -0.789 -1.103
0.20 -0.507 -0.512 -0.586 -0.645 -1.059 -1.307 -1.563 -1.213 -1.720 -1.085 -0.755 -1.176
0.25 -0.486 -0.545 -0.571 -0.592 -1.201 -1.238 -1.544 -1.273 -1.274 -0.989 -0.753 -1.114
0.30 -0.519 -0.528 -0.555 -0.494 -0.931 -1.218 -1.106 -0.934 -0.964 -0.843 -0.758 -0.821
0.35 -0.524 -0.526 -0.482 -0.764 -0.824 -0.760 -0.760 -0.763 -0.707
0.40 -0.499 -0.481 -0.484 -0.423 -0.717 -0.623 -0.657 -0.650 -0.630 -0.714 -0.757 -0.645
0.50 -0.357 -0.375 -0.320 -0.510 -0.445 -0.455 -0.500 -0.721 -0.547
0.60 -0.283 -0.267 -0.280 -0.365 -0.320 -0.345 -0.388 -0.467 -0.633
0.74 -0.147 -0.132 -0.139 -0.142 -0.183 -0.162 -0.189 -0.164 -0.243 -0.333 -0.538 -0.401
0.78 -0.105 -0.097 -0.105 -0.113 -0.132 -0.119 -0.151 -0.127 -0.198 -0.300 -0.511 -0.373
0.84 -0.065 -0.048 -0.054 -0.069 -0.072 -0.061 -0.083 -0.079 -0.150 -0.255 -0.464 -0.326
0.87 -0.041 -0.030 -0.023 -0.042 -0.042 -0.033 -0.051 -0.054 -0.121 -0.237 -0.440 -0.305

0.90:-0.006 -0.006 0.005 -0.015 -0.008 -0.005 -0.022 -0.033 -0.087 -0.220 -0.414 -0.290
0.96 0.090 0.079 0.077 0.052 0.074 0.076 0.041 0.011
1.00 0.159 0.120 0.153 0.100 0.124 0.100 0.093 0.032

Lower surface

0.00 0.756 0.752 0.787 0.766
0.03 -0.140 -0.097 -0.139
0.05 -0.085 -0.057 -0.088 -0.156
0.10 -0.083 -0.071 -0.043 -0.026
0.20 -0.126 -0.096 -0.047 -0.042
0.25 -0.148 -0.106 -0.084 -0.050
0.40 -0.251 -0.212

0.448 0.337 0.044
0.521 0.565

0.433 0.453 0.474
0.314 0.331 0.362

0.178 0.216 0.253
0.133 0.172 0.189

-0.128 -0.022 0.020

0.50 -0.248 -0.200 -0.150 -0.126 -0.058 -0.017
0.60 -0.170 -0.145 -0.111 -0.095 -0.025 -0.004
0.74 -0.083 -0.053 -0.035 -0.039
0.78 -0.059 -0.028 -0.015 -0.022
0.82 -0.029 0.002 0.006 -0.002
0.88 0.015 0.027 0.040 0.019
0.94 0.071 0.075 0.078 0.045
1.00 0.159 0.120 0.153 0.100

0.029
0.021

0.012 0.032 0.035

0.020 0.041 0.045
0.033 0.059 0.049
0.056 0.066 0.065
0.088 0.086 0.066
0.124 0.100 0.093

0.005 -0.187 -0.358 -0.234
0.074 -0.175 -0.301 -0.185

0.347
0.523
0.427
0.350
0.242
0.202
0.068
0.027
0.019

0.024
0.023
0.030
0.024
0.018
0.032

0.046 -0.068 -0.114 0.069
0.650 0.659 0.606

0.581 0.577 0.571 0.488
0.444 0.447 0.447 0.421
0.288 0.304 0.323 0.293
0.235 0.260 0.254 0.253
0.059 0.078 0.093
0.004 0.022 0.042 0.034
0.011 0.004 0.007 0.003
0.016 0.003 -0.020 -0.030
0.017 0.000 -0.037 -0.042
0.022 0.004 -0.051 -0.049
0.027 -0.034 -0.087 -0.079
0.040 -0.053 -0.152 -0.123
0.074 -0.175 -0.301 -0.185
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Table16.WingPressureCoefficientsfor Temodfor Mc¢ = 0.725

[Blanks indicate defective data]

x/c

0.00 0.728
0.05 -0.212
0.10 -0.365

Cp for a = 1.1°; CL = 0.187;

and 7/of--

0.33 10.50 [0.67 10.82

0.724 0.775 0.729

Cp for a = 6.0°; CL = 0.670;
and _/of--

0.33 10.50 10.67 10.82

Upper surface

0.572 0.464 0.140 0.440

Cp for a = 8.1°; C L = 0.824;
and r/of--

logot i

0.286 0.158 -0.121 0.195
-0.227 -0.221 -1.221 -1.275 -1.482 - 1.590 - 1.629 -1.765
-0.441 -0.335 - 1.060 -1.362 -1.443 -1.515 - 1.674 -1.713

0.14 -0.452 -0.477 -0.545 -0.424 -0.877 -1.204 -1.438 -1.510 -1.541 -1.548 -1.486 -1.731
0.20 -0.482 -0.492 -0.561 -0.625 -1.031 -1.199 -1.455 -1.126 -1.101 -1.551 -1.007 -1.411
0.25 -0.470 -0.533 -0.556 -0.563 -1.163 -1.219 -1.419 -1.365 -1.128 -1.558 -0.964 -1.266
0.30 -0.508 -0.522 -0.547 -0.487 -0.821 -1.113 -1.344 -0.981 -1.141 -1.414 -0.925 -0.981
0.35 -0.524 -0.525 -0.478 -0.806,' -0.783 -0.712 -0.936 -0.870 -0.822
0.40 -0.507 -0.485 -0.486 -0.451 -0.731 -0.6611 -0.632 -0.605 -0.812 -0.748 -0.799 -0.745

0.50 -0.380 -0.378 -0.316 -0.543 -0.476 -0.432 -0.556 -0.651 -0.535
0.60 -0.298 -0.275 -0.280 -0.392 -0.356 -0.359 -0.405 -0.365 -0.532
0.74 -0.155 -0.136 -0.125 -0.208 -0.183 -0.194 -0.227 -0.407 -0.244
0.78 -0.119 -0.182 -0.104 -0.094 -0.166 -0.207 -0.146 -0.155 -0.187 -0.248 -0.378 -0.216
0.84 -0.077:-0.102 -0.060 -0.063 -0.112 -0.125 -0.091 -0.115 -0.130 -0.163 -0.328 -0.186
-0.87 -0.069 -0.098 -0.037 -0.091 -0.110 -0.082 -0.109 -0.144 -0.158
0.90 -0.045 -0.069 -0.027 -0.067 -0.081 -0.049 -0.084 -0.117 -0.279
0.96 -0.024 -0.013 -0.011 -0.019 -0.031 -0.018 -0.020 -0.043 -0.045 -0.045 -0.230 -0.127
1.00 -0.043 -0.026 -0.040 -0.029 -0.018 -0.012 -0.034 -0.042 -0.034 -0.049 -0.203 -0.142

Lower surface

0.00 0.728 0.724 0.775 0.729
0.03 -0.199 --0.160 -0.151 --0.111
0.05 -0.113 --0.172 -0.106 -0.124

0.10 -0.102 -0.098 -0.065 -0.037
0.20 -0.136 -0.108 -0.058 -0.049
0.25 -0.154 -0.121 -0.095 -0.058
0.40 -0.250 -0.212

0.572 0.464 0.140
0.457 0.472 0.521
0.386 0.379 0.433
0.273 0.296 0.327
0.148 0.190 0.229
0.107 0.147 0.167

-0.123 -0.036 0.009
0.50 -0.248 -0.181 -0.127 -0.121 -0.070 -0.007
0.60 -0.197 -0.196 -0.102 -0.106 -0.059 -0.055

0.74 -0.116 -0.080 -0.047 -0.075 -0.026 0.009
0.78 -0.037 0.008 -0.045 0.033

0.82 0.092 0.082 0.096 0.066 0.150 0.139
0.88 0.232 0.206 0.219 0.188 0.287 0.259

0.440 0.286 0.158 -0.121
0.299 0.592 0.591 0.624
0.278 0.507 0.503 0.534

0.327 0.379 0.396 0.412
0.229 0.236 0.270 0.297
0.190 0.187 0.224 0.231
0.069 0.031 0.070

0.042 0.033 -0.013 0.043
0.028 0.008 -0.018 -0.023
0.025 -0.001 -0.004 0.026
0.071 0.009 0.049
0.145 0.106 0.163 0.146
0.265 0.219 0.298 0.257

0.195
0.372
0.401
0.403
0.284
0.245
0.106

0.073 0.061
0.042 0.021
0.012 -0.011
0.044 -0.008
0.111 0.082
0.218 0.193

0.94 0.308 0.290 0.243 0.368 0.342 0.256 0.376 0.346 0.237
1.00 -0.043 -0.026 -0.040 -0.029 -0.018 -0.012 -0.034 -0.042 -0.034 -0.049 -0.203 -0.142
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Table17.WingPressureCoefficientsfor Fulmodfor Mo¢ = 0.725

[Blanks indicate defective data]

x/c

Cp for o_= 1.0°; C L = 0.184;
and _7of--

0.33 10.50 10.67 0.82

Cp for (_ = 8.0°; CL = 0.815;

and 7/of__

0.33 10.50 10.67 0.82

Cp for a = 6.0°; CL = 0.668;
and 71of___

0.33 10..50 10.67 10.82

Upper surface

0.578 0.528 0.5850.00 0.750 0.729 0.691 0.383 0.306 0.384
0.05 -0.297 -0.351 -0.275 -1.427 -1.441 -1.510 - 1.731 - 1.671 -1.679
0.10 -0.490 -0.377 -1.525 -1.556 -1.730 -1.556
0.14 -0.359 -0.468 -0.453 -0.398 -0.709 - 1.417 -1.530 -1.447 -1.667 -1.652 -1.334 -1.303
0.20 -0.463 -0.485 -0.541 -0.602 -0.970 -1.072 -1.484 -1.192 -1.112 -1.598 -1.098 -1.192
0.25 -0.461 -0.532 -0.543 -0.552 -0.949 -1.061 -1.474 -1.328 -1.051 -1.570 -1.018 -1.034
0.30 -0.503 -0.522 -0.540 -0.484 -0.807 -0.985 -1.084 -0.899 -0.986 -1.107 -0.942 -0.908
0.35 -0.522 -0.520 -0.475 -0.807 -0.729 -0.746 -0.890 -0.863 -0.812
0.40 -0.506 -0.484 -0.481 -0.451 -0.730 -0.677 -0.596 -0.631 -0.762 -0.705 -0.776 -0.726
0.50 -0.381 -0.378 -0.317 -0.540 -0.456 -0.441 -0.555 -0.627 -0.550
0.60 -0.297 -0.276 -0.282 -0.390 -0.358 -0.347 -0.401 -0.355 -0.513
0.74 -0.156 -0.137 -0.128 -0.207 -0.180 -0.198 -0.224 -0.382 -0.314
0.78 -0.121 -0.159 -0.106 -0.096 -0.168 -0.190 -0.143 -0.161 -0.185 -0.236 -0.351 -0.282
0.84 -0.078 -0.090 -0.062 -0.066 -0.114 -0.116 -0.091 -0.121 -0.129 -0.159 -0.296 -0.252
0.87 -0.070 -0.091 -0.039 -0.094 -0.104 -0.086 -0.108 -0.147 -0.218
0.90 -0.047 -0.059 -0.027 -0.069 -0.074 -0.050 -0.083 -0.114 -0.249
0.96 -0.024 -0.011 -0.022 -0.033 -0.022 -0.049 -0.051 -0.054 -0.184
1.00 -0.042 -0.023 -0.041 -0.026 -0.017 -0.011 -0.037 -0.047 -0.038 -0.057 -0.184 -0.204

0.00 0.750 0.729 0.691
0.03 -0.328 -0.437 -0.243 -0.113
0.05 -0.246 -0.286 -0.119
0.10 -0.042
0.20 -0.136 -0.102 -0.057 -0.045
0.25 -0.157 -0.112 -0.090 -0.057
0.40 -0.253 -0.214

Lower surface

0.578 0.528 0.585 0.383 0.306 0.384
0.382 0.330 0.411 0.217 0.521 0.478 0.534 0.293
0.267 0.344 0.380 0.393 0.474 0.486

0.311 0.401
0.144 0.184 0.222 0.229 0.227 0.263 0.291 0.285
0.101 0.145 0.164 0.188 0.179 0.218 0.228 0.239

-0.127 -0.040 0.000 0.063 0.024 0.061 0.099
0.038 0.031 -0.018 0.034 0.071 0.054
0.025 0.006 -0.022 -0.035 0.041 0.013

0.017 -0.007 -0.006 0.016 0.009 -0.024
0.068 0.004 0.047 0.044 -0.023
0.142 0.102 0.161 0.139 0.111 0.070
0.259 0.217 0.295 0.253 0.221 0.181

0.267 0.373 0.338 0.229

0.50 -0.252 -0.181 -0.128 -0.121 -0.072 -0.011
0.60 -0.199 -0.203 -0.102 -0.103 -0.063 -0.068
0.74 -0.117 -0.082 -0.047 -0.077 -0.031 0.003
0.78 -0.039 0.007 -0.047 0.029
0.82 0.089 0.082 0.092 0.060 0.147 0.137
0.88 0.225 0.205 0.211 0.181 0.284 0.255
0.94 0.299 0.289 0.233 0.362 0.341
1.00 -0.042 -0.023 -0.041 -0.026 -0.017 -0.011 -0.037 -0.047 -0.038 -0.057 -0.184 -0.204
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Table 18. Wing Pressure Coefficients for Basin for Mc¢ = 0.800

[Blanks indicate defective data]

Cp for a = 1.5°; CL = 0.187; Cp for a = 3.1°; C£ = 0.339; Cp for a = 7.0°; CL = 0.665; Cp for a _ 11.0°; CL = 0.833;

and _7of-- and r/of-- and _7 of-- and r/of--

Upper surface

0.00 0.766 0.7,54 0.792 0.765 0.842 0.824 0.77", 0.818 0.640 0.573 0.329 0.574 0.220 0.133 -0.012 0.219

0.05 -0.213 -0.247 -0.268 -01270 -0.424 -0.440 -0.504 -0.547 i -1.052 -1.074 -1.100 -1.181 -1.479 -1.414 -0.927 -1.547

0.10 -0.359 -0.431 -0.473 -0.601 -0.629 -0.685 -1.128 -1.118 -1.190 -1.473 -1.027 -0.797

0.14 -0.441 -0.576 -0.547 -0.397 -0.523 -0.733i-0.793 -0.517 -1.186 -1.199 -1.202 -1.294 -1.414 -0.853 -0.7621-1.483

0.20 -0.664 -0.543 -0.695 -0.665 -0.743 -0.799-0.904 -0.724 -0.911 -1.196 -1.003 -0.986 -1.088 -0.719 -0.720-1.131

0.25 -0.468 -0.632 -0.727 !-0.998 -0.841i -0.837 -0.934 -1.063 -1.024 -1.213 -0.789 -1.166 -0.980 -0.714 -0.698 -0.927

0.30 -0.527 -0.661 -0.740 -0.859 -0.721 -0.872 -0.973 -1.134 -1.054 -1.228 -0.671 -1.105 -0.930 -0.695 -0.685 -0.796

0.35 -0.720 -0.767 -0-570 -0.810 -1.004 -1.003 -1.2631 -0.634 -0.888 -0-695 -0.675 -0.700

0.40 --0.740 --0.667 -0.531 -0.434 -0.810 -0.853 -1.025 -0.720 -1.019 -0.932! -0.615 -0.790 --0.839 -0.677 -0.664 --0.672

0.50 -0.440 -0.444 -0.309 -0.562 -0.413 -0.355 -0.882 -0.573 -0.493 -0.7601 -0.631 -0.640

0.60 -0.302 --0.276 -0.276 --0.322 -0.281 -0.274 _-0.444 -0.534 -0.505 -0.655 -0.585 -0.586

0.74 -0.146 --0.123 -0.125 -0.131 -0.153 -0.125 -0.119 -0.1301-0.203 -0.309 --0.404 -0.287-0.512 -0.511 --0.539 --0.533

0.78 -0.101 --0.088 -0.089 -0.104 --0.107 -0.088 -0.083 -0.100 -0.151 -0.256 --0.374 -0.261 -0.471 --0.490-0.526 -0.506

0.84 -0.057 -0.035 -0.035 -0.056] --0.056 -0.034 -0.030 -0.053 -0.090 -0.170 -0.327 -0.219 -0.416 -0.465 -0-508 --0.4691

0.87 --0.031i -0.018 --0.006 -0.028 -0.028 -0.015 -0.001 -0.027 -0.060 -0.135 --0.305 -0.200 -0.387 -0.447 -0.497 --0.446

0.90 0.007 0-008 0.022 0.001 0.009 0.O12 0.026 0.000 -0.025 -0-099 --0.281 -0.179 -0.357 -0.429 -0.484 --0.435

0.96 0.105 0.094 0.095 0.068 0.102 0.097 0.097 0.064 0.063 -0.019 -0.233 -0.117 -0.288 -0.381 -0.447 -0.401

1.00 0.166 0.137 0.169 0.114 0.155 0.135 0.170 0.110 0.129 0.011 -0.190 -0.050 -0.248 -0.336 -0.404 --0.383

0.00 0.766 0.754

0.03 -0.170

0.05 -0.093-0.080

0.10 --0.086 -0.084

Lower surface

0.792 0.765 0.842 0.824 0.777 0.818 0.640 0.573 0.329 0.574 0.220 0.133 -0.012 0.219

-0.137 -0.174 0.080 0.133 0.099 0.473 0.511 0.464 0.662 0.666 0.615

--0.111 -0.147 0.082 0.088 0.088 -0.011 0.408 0.419 0.422 0.310 0.605 0.590 0,579 0.512

--0.064 i -0.046 0.038 0.047 0.074 0.092 0.298 0.306 0.319 0.308 0.471 0.466 0.455 0.431

0.20 --0.132

0.25 -0.161

0.40 --0.285

0.50 -0.285

0.60 -0.194

0.74 -0.092

0.78 -0.064

0.82 -0.030

0.88 0.018

0.94 0.081

1.00 0.166

--0.114

--0.123

--0.247

--0.232 i

--0.169

--0.057

--0.028

0.007

0.035

0.089

0.137

-0.065 -0.056 -0.039 -0.016 0.035 0.035 0,165 0.187 0.219 0.200 0.311 0.318 0.330 0.303

-0.104 -0.063 -0.075 -0.034 -0.013 0.019:0.115 0.150 0.155 0.166 0,251 0.274 0.260 0.263

-0.152 -0.210 -0,171 -0.089 ! -0.049 -0.018 0.015 0.063 0.077 0.087

-0.176 -0-146 -0.224 -0.175 -0.118 -0.099 -0.091 -0,058 -0.028 -0.030 -0.005 0.007 0.024 0.020

-0.127 -0.110 -0.151 -0.128-0.087 -0.076 -0.059-0.051 -0.041 -0.044 -0.010 -0,022 -0.019 -0,017

-0.038 -0.043 -0.067 -0.034 -0.016 -0.024 -0.021 -0.008 -0.030 -0.047 -0.027 -0,035 -0.048 -0.064

-0.014 -0.023 -0.043 -0.009 0.005 -0.008 -0.008 0,002 -0.035 -0.049 -0.032 -0.044 -0.072 -0.080

0.012 0.001 -0.014 0,022 0.027 0.011 0.010 0,019i -0.037 -0.045 -0.035 -0.047 -0.088 -0.094

0.047 0.027 0.028 0.043 0.057 0.030 0.034 0.012 -0.054 -0.055 -0.057 -0.106 -0.135 -0.141

0.090 0,056 0.083 0.093 0.095 0.055 0,074 0.029 -0.091 -0.068 -0,093 -0.148 -0.209 -0.219

0.169 0.114 0.155 0.135 0.1701 0.110 0.129 0.011 -0,190 -0,050 -0.248 -0.336 -0.404 -0.383
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Table 19. Wing Pressure Coefficients for Temod for Moc = 0.800

[Blanks indicate defective data]

Cp for a = 1.0% C L = 0.197;

and 7/of--

0.3310.5010.6710.82

0.00 0.720 0.719 0.766 0.717

Cp for a = 2.1°; C£ = 0.306; Cp for a = 6.0°; C£ = 0.680;

and 7/of-- and _? of--

io. oi o.o i io. oI I
Upper surface

0.817 0.805 0.802 0.815 0.718 0.660 0.391 0.637

Cp for a = 9.0°; 6'£ = 0.827;

and r} of--

i i

0.435 0.352 0.109 0.398

0.05 -0.153 -0.161 -0.191 -0.294 i-0.315 -0.387 -0.966 -0.864 -1.063 -1.310 -1.277 -1.397

0.10 -0.313 -0.418 -0.308 -0.412 -0.577 -0.470 -1.046 -1.083 -1.107 -1.300 -1.166 -1.378

0.14 -0.422 -0.466 -0.557 -0.366 -0.490 -0.515 -0.701 -0.454 -1.012 -1.068 -1.170 -1.220 -1.342 -1.301 -0.859 -1.418

0.20 -0.584-0.503 -0.634 -0.644 -0.692 -0.682 -0.774 -0.686 -0.834 -1.096 -1.226 -0.922 -1.285 -1.225 -0.723 -1.252

0.25 -0.462 -0.604 -0.675 -0.952 -0.663 -0.690 -0.804 -1.005 -0.975 -1.169 -1.150 -1.139-1.087 -0.884 -0.694 -1.192

0.30 -0.508 -0.642 -0.711 -0.785 -0.523 -0.712 -0.839 -1.002 -0.945 -1.181 -0.794 -1.191 -1.039 -0.810 -0.666 -1.025

0.35 -0.683 -0.728 -0.589 -0.770 -0.860 -0.883 -1.155 -0.645 -0.975 -0.791 -0.643 -0.842

0.40 -0.716 -0.664 -0.594 -0.487 -0.795 -0.8151 -0.896 -0.694 -1.022 -1.123 -0.626 -0.885 -0.773 -0.769 -0.618 i-0.777

0.50 -0.475 -0.455 -0.311i--0.558 -0.441 -0.343 -0.913 -0.594 -0.559 -0.718 -0.570 -0.639

0.60 -0.318 -0.292 -0.279 -0.338 -0.300 -0.284 -0.490 -0.516 -0.540 -0.650 -0.670 -0.528

0.74 -0.155 -0.121 -0.119 -0.164 -0.122 -0.130 -0.216 -0.445 -0.301 -0.528 -0.477 -0.407

0.78 -0.116 -0.166 -0.086 -0.086 -0.125 -0.167 -0.088 -0.095 -0.160 -0.227 -0.420 -0.264 -0.487 -0.552 -0.467 -0.372

0.84 -0.069 -0.075 -0.043 -0.052 -0.075 -0.079 -0.044 -0.059-0.091 -0.138 -0.375 -0.225 -0.413 -0.504 -0.448 -0.339

0.87 -0.059 -0.076 -0.025 -0.063 -0.078 -0.030 -0.070 -0.130 -0.186 -0.375 -0.473 -0.304

0.90 -0.034 -0.051 -0.009 -0.038 -0.053 -0.010 -0.046 -0.104 -0.328 -0.337 -0.459 -0.426

0.96 -0.009 0.004 0.010 -0.003 -0.010 0.003 0.010 -0.005 -0.020 -0.034 -0.279 -0.149 -0.273 -0.380 -0.400 -0.272

1.00 -0.017 0.002 -0.016 -0.008 -0.012 0.002 -0.016 -0.017 -0.025 -0.046 -0.232 -0.171 ! -0.229 -0.343 -0.351 -0.306

Lower surface

0.00 0.720 0.719 0.766 0.717 0.817 0.805 0.802 0.815 0.718 0.660 0.391 0.637 0.435 0.352 0.109 0.398

0.03 -0.249 -0.202 -0.230 -0.146 --0.053 -0.018 -0.001 -0.035 0.426 0.432 0.470 0.255 0.607 0.593 0.610 0.363

0.05'-0.146 -0.202 -0.154 -0.190 -0.011 -0.068 -0.008 -0.093 0.363 0.335 0.389 0.283 0.525 0.502 0.524 0.467

0.I0 -0.122 -0.121 -0.099 -0.071 -0.025 -0.021 0.007 0.027 0.260 0.270 0.294 0.286 0.398 0.401 0.405 0.388

0.20 -0.154 -0.131 -0.087 -0.072 -0.083! -0.059 !-0.011 -0.004 0.138 0.165 0.201 0.188 0.251 0.272 0.289 0.268

0.25 -0.177 -0.144 -0.122 -0.079 -0.111 -0.080 -0.055 -0.019 0.094 0.124 0.139 0.153 0.198 0.223 0.220 0.226

0.40 -0.295 -0.252 -0.150 -0.237 -0.198 -0.106 -0.059 -0.026 0.022 0.024 0.052 0.072

0.50 -0.294 -0.213 -0.151 -0.143 -0.247 -0.172 -0.110 -0.109 -0.097 -0.040 0.001 -0.016 -0.036 0.013 0.034 0.016

0.60 -0.226 -0.218 -0.118 -0.117 -0.194 -0.189 -0.088 -0.093 -0.086 -0.093 -0.018 -0.039 -0.054 -0.069 -0.010 -0.030

0.74:-0.124 -0.083 -0.046 -0.078 -0.108 -0.066 -0.031 -0.065 -0.048 -0.018 -0.023 -0.057 -0.060 -0.037 -0.046 -0.082

0.78 -0.033 0.018 -0.040 -0.020 0.030 -0.031 0.023 0.016 -0.042 -0.002 -0.022 -0.079

0.82 0.104 0.097 0.109 0.077 0.117 0,I09 0.119 0.085 0.153 0.132 0.093 0.064 0.125 0.088 0.054 0.024

0.88 0.243 0.221 0.232 0.202 0.257 0.234 0.244 0.210 0.295 i 0.255 0.212 0.189 0.266 0.201 0.175 0.149

0.94 0.316 0.302 0.243 0.332 0.318 0.249 0.374 0.343 0.243 0.342 0.289 0.214

1.00 -0.017 0.002 -0.016 -0.008 -0.012 0.002 -0.016 -0.017 -0.025 -0.046 -0.232 -0.171 -0.229 -0.343 -0.351 -0.306
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Table 20. Wing Pressure Coefficients for Fulmod for M_ = 0.800

[Blanks indicate defective data]

x/c

Cp for c_ = 1.1°; UL = 0.199;

and _ of--

0.33 I 0-50 [ 0-67 J 0.82

0.00 0.756 0.728 0.703

Cp for a = 2.0°;C L = 0.297; Cp for a ---6.0°;CL = 0.685-

and r}of-- and r}of--

IoooIo I i Ioo i
Upper surface

0.806 0.788 0.777 0.712 0.684 0.729 J

Cp for a = 9.1°; C L = 0.837;

and 7]of--

io. oio.o i

0.507 0.461 0.530

0.05 -0.274 -0.302 -0.265 -0.421 -0.432 -0,444 -1,107 -1.040 -1.062 -1.42t -1.268 -1,365

0.10 -0.510 -0,365 -0.664-0.463 -1.203 -1.203 -1.221 -1,352

0.14 -0.338 -0.470 -0.438 -0.347 -0.391 -0.562 -0.602 -0.407 -1,218 -1.212 -1.261 -1.213 -1.444 -1.357 -0,952 -1.198

0.20 -0.527 -0.524 -0.612 -0.643 -0.668 -0.612 -0.694 -0.685] -0.817 -1.167 -1.225 -0.987 -1.332 -1.053 -0.821 I-1.144

0.25 -0.470 -0.614 -0.665 -0.945 -0.544 -0.685 -0.766 -0,999 -0,934 -1.189 -1.229 -1.184 -1.064 -0.924 -0.770 -1.055

0.30 -0.512 -0.646 -0.709 -0,749 -0,537 -0.732 -0-809 -0.966 -0.872 -1.200 -1,151 -1.209-0.966 -0.851 -0.727 -0.952

0.35 -0.692 -0.721 -0.567 -0.783 -0.840 -0,852 -1.144 -0.814 -0.944 -0,819 -0.691 -0.864

0.40 -0.710 -0.638 -0,593 -0.494 -0.801 -0.833 -0.882 -0.634 -1.002 -1,090 -0.717!-0.858 -0.807 -0.785-0.660 -0.784

0.50 -0,471 -0.460 -0,317 -0.540 -0.450 -0.343 -0.895 -0.642 -0.571 -0.741 -0,604 -0,551

0.60i -0.318 -0.293 -0.283 -0.335 -0.302 -0.287 -0.485 -0.464 -0.543 -0.658 -0.651 -0.554

0.74l-0.159 -0.125 -0.126 -0.168 -0.126 -0.138 -0,218 -0.396 -0.297 -0.523 -0.499 -0.421

0.78 -0.119 -0.155 -0.089 -0.092 -0,127 -0.157 -0,091 -0.102 -0.163 -0,225 -0.357 -0.261 -0.478 -0.521 -0.483 -0.400

0.84 -0.075 -0.076J -0.045 -0,057 -0.081 -0,080 -0,045 -0.063 -0.093 -0.147 -0.297 -0.223 -0.401 -0.476 -0.457 -0.385

0.87 -0.060 -0.072 -0,028 -0.064:-0,074 -0.033 -0,070 -0.131 -0.180 -0.363 -0.445 -0.356

0.90 -0.040 -0.044 -0.012 --0.043 -0.047-0.013 -0.045 -0.102 -0.239 -0.324 !-0.429 -0.430

0.96 -0.007 0.002 -0.004 -0.009 --0.001 -0.007 -0.014 -0.045 -0.150 -0.259 -0.363 --0.344

1.00 -0.017 0.002 -0.018 -0.004 -0.015 0.001 -0.016 -0.012 -0.015 -0.045 --0.156 -0.179 --0.222 -0.323 -0.353 --0.375

Lower surface

0.00 0.756 0.728 0.703 0.806 0.788 0.777 0.712

0.03 -0.437 -0.520 -0.339 -0.153 -0.192 -0.287 -0.168 -0.053 0.342 0.263

0.05 -0.262 -0.264 -0.163 -0.151 -0.224 -0.016 0.234 0.289

0.I0 -0.051 0.030 0.287

0.20 -0.1481 -0.120 -0,075 -0.056 -0.090 -0.058 -0.011 0.003 0.131 0.162

0.25 -0.171 -0,131 -0.111 -0.069 -0.117 -0.073 -0.054 -0.017 0,088 0,125

0.40 -0.294 -0.250 -0.147-0.245 -0.202 -0.109 -0.064 -0.031

0.684 0.729 0.507 0.461 0.530

0.343 0.174 0,548 0.4771 0.517 0.287

0.3321 0,415 0.477 0,476

0,414

0.196 0.194 0.248 0.269 0.284 0.273

0.137 0.153 0.195 0.224 0.217 0.225

0.020 0.022 0.046 0.070

0.50 -0.288 -0.211 -0.1501 -0.138 --0.248 -0.174 i -0,115 -0,109 -0,100 -0.043 0.004 -0,017 -0.036 0.009 0.032 0.014

0.60 -0.225 -0,226 -0.115 -0,116 -0.198 -0.199 -0,091 -0,095 -0.087 -0.103 -0,011 -0.039 -0.054 -0.080 -0.010 -0.031

0.74 -0.125 -0.083 --0.046 -0.079 -0.113 --0.069 -0.034 -0.069 -0,046 -0.020 -0.011 -0.059 -0.058 -0.040 --0.042 --0.087

0.78 -0.032 0.016 -0.043 -0.022 0.026 -0.036 0.026 0.034 -0,045 0,001 -0.021 -0,086

0.82 _ 0.102 0.096 0,108 0.074 0.114 0.106 0.118 0,079 0.155 0.129 0.112 0.063 0.126 0.085 0,055 0.017

0.88 0.235 0.214 0.221 0,190 0.250 0.226 0.233 0,199 0.296 0.251 0.230 0.187 0.267 0.197 0.174 0.139

0.94 0.305 0.302 0.249 0.323 0.318 0.262 0.374 0.340 0.245 0,342 0.287 0.192

1.00 -0.017 0.002 -0.018-0.004 -0.015 0.001 -0.016 -0,012 -0.015 -0,045 -0,156 -0.170 -0.222 -0.323 --0.353 --0.375
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Table 21. Wing Pressure Coefficients for Basln for Moo = 0.850

[Blanks indicate defective data]

x/c

Cp for a = 0.5°; CL = 0.103;
and y of__

0.33 10.50 10.67 10.82

Cp for a = 4.0°; CL = 0.427;

and _ of--

0.33 10.50 10.67 10.82

Upper surface

0.00: 0.639 0.636 0.699 0.586 0.865 0.834 0.771 0.824 0.660 0.606 0.393 0.624

Cp for a = 8.0°; CL = 0.674;
and 7/of--

0.33 10.50 10.67 10.82

0.05 -0.042 -0.069 -0.057 -0.057 -0.454 -0.463 -0.489 -0.539 -0.983 -0.971 -0.978 -1.031
0.10 -0.211 -0.283 -0.287 -0.600 -0.615 -0.638 -1.045 -1.027 -1.066
0.14 -0.305 -0.440 -0.376 -0.260 -0.494 -0.737 -0.746 -0.800 -1.091 -1.087 -1.024 -1.153
0.20 -0.532 -0.432 -0.537 -0.523 -0.634 -0.794 -0.873 -0.632 -0.923 -1.079 -0.675 -0.927
0.25 -0.503 -0.496 -0.584 -0.836 -0.791 -0.826 -0.921 -0.951 -0.932 -1.109 -0.572 -1.051
0.30 -0.404 -0.546 -0.620 -0.757 -0.763 -0.847 -0.955 -1.072 -1.035 -1.132 -0.537 -1.110
0.35 -0.608 -0.684 -0.698 -0.901 -0.982 -0.925 -1.055 -0.519 -0.858
0.40 -0.652 -0.677 -0.726 -0.643 -0.844 -0.953 -1.011 -0.859 -1.004 -0.709 -0.503 -0.762
0.50 -0.526 -0.708 -0.566 -0.758 -0.494 -0.656 -0.683 -0.483 -0.527
0.60 -0.492 -0.334 -0.345 -0.816 -0.523 -0.419 -0.600 -0.587 -0.463
0.74 -0.122 -0.091 -0.075 -0.085 -0.269 -0.253 -0.325 -0.250 -0.504 -0.495 -0.454 -0.403
0.78 -0.081 -0.054 -0.034 -0.060 -0.207 -0.172 -0.280 -0.207 -0.467 -0.464 -0.450 -0.390
0.84 -0.031 -0.002 0.009 -0.018 -0.100 -0.061 -0.227 -0.145 -0.396 -0.419 -0.445 -0.363
0.87 -0.007 0.012 0.030 0.006 -0.054 -0.023 -0.206 -0.118 -0.356 -0.397 -0.440 -0.348
0.90 0.030 0.035 0.056 0.027 -0.007 0.010 -0.177 -0.098 -0.315 -0.374 -0.432 -0.335
0.96 0.123 0.110 0.122 0.093 0.087 0.076 -0.123 -0.021 -0.192 -0.324 -0.404 -0.283
1.00 0.172 0.154 0.187 0.136 0.132 0.116 -0.084 0.034 -0.124 -0.284 -0.364 -0.216

Lower surface

0.00 0.639 0.636 0.699 0.586 0.865 0.834 0.771 0.824 0.660 0.606 0.393 0.624
0.03 -0.478 -0.597 -0.643 0.152 0.200 0.151 0.497 0.522 0.462
0.05 -0.257 -0.228 -0.273 -0.474 0.155 0.156 0.142 0.048 0.446 0.439 0.434 0.318
0.10 -0.182 -0.203 -0.215 -0.192 0.099 0.103 0.109 0.113 0.335 0.328 0.332 0.312
0.20 -0.205 -0.215 -0.180 -0.165 0.004 0.010 0.056 0.039 0.191 0.204 0.226 0.196
0.25 -0.233 -0.212 -0.206 -0.160 -0.039 -0.002 0.006 0.026 0.139 0.164 0.159 0.160
0.40 -0.395 -0.382 -0.235 -0.200 -0.180 -0.110 -0.047 -0.028 -0.008
0.50 -0.465 -0.329 -0.262 -0.206 -0.234 -0.190 -0.148 -0.132 -0.108 -0.085 -0.061 -0.068
0.60 -0.246 -0.217 -0.170 -0.148 -0.163 -0.152 -0.121 -0.118 -0.089 -0.092 -0.084 -0.092
0.74 -0.112 -0.069 -0.045 -0.058 -0.084 -0.051 -0.056 -0.084 -0.070 -0.063 -0.079 -0.115

0.78 -0.075 -0.032 -0.018 -0.030 -0.055 -0.024 -0.051 -0.069 -0.063 -0.060 -0.099 -0.124
0.82 -0.032 0.008 0.016 -0.003 -0.020 0.008 -0.035 -0.058 -0.055 -0.051 -0.106 -0.130
0.88 0.023 0.037 0.050 0.034 0.017 0.014 -0.046 -0.044 -0.052 -0.086 -0.136 -0.153
0.94 0.087 0.105 0.107 0.072 0.065 0.075 -0.048 -0.030 -0.054 -0.110 -0.193 -0.189
1.00 0.172 0.154 0.187 0.136 0.132 0.116 -0.084 0.034 -0.124 -0.284 -0.364 -0.216
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Table22.WingPressureCoefficientsfor Temodfor M_ = 0.850

[Blanks indicate defective data]

Cp for a = 0.0°; CL = 0.103;

and _/of__

0.33 10.50 10.67 10.82

Cp for a = 7.0°; C L = 0.694;
and y of__

1o. ol o.o,I

Cp for a = 3.0°; C L = 0.435;

and _ of__

0.33 10.50 10.67 10.82

Upper surface

0.857 0.833 0.804 0.8290.00 0.577 0.593 0.633 0.527 0.741 0.689 0.461 0.691
0.05 0.002 0.025 0.006 -0.348 -0.307 -0.403 -0.838 -0.770 -0.914
0.10 -0.178 -0.243 -0.153 -0.486 -0.562 -0.542 -0.960 -0.971 -0.980
0.14 -0.296 -0.359 -0.389 -0.234 -0.429 -0.620 -0.695 -0.626 -1.016 -1.012 -1.037 -1.086
0.20 -0.505 -0.385 -0.482 -0.510 -0.614 -0.715 -0.776 -0.607 -0.796 -0.999 -i:045 -0.825
0.25 -0.355 -0.490 -0.543 -0.803 -0.769 -0.739 -0.830 -0.900 -0.885 -1.047 -0.687 -0.998
0.30 -0.388 -0.542 -0.600 -0.679 -0.726 -0.802 -0.877 -0.996 -0.999 -1.076 -0.535 -1.071
0.35 -0.598 -0.648 -0.644 -0.863 -0.911 -0.902 -1.114 -0.520 -0.838
0.40 -0.654 -0.661 -0.695 -0.646 -0.808 -0.914 -0.959 -0.876 -0.918 -0.922 -0.508 -0.800
0.50 -0.497 -0.692 -0.571 -0.690 -0.979 -0.814 -0.838 -0.488 -0.601
0.60 -0.551 -0.334 -0.352 -0.838 -0.810 -0.445 -0.804 -0.600 -0.463
0.74 -0.127_ -0.069 -0.079 -0.295 -0.333 -0.320 -0.446 -0.442 -0.408
0.78 -0.090 -0.118 -0.037 -0.049 -0.232 -0.218 -0.301 -0.256 -0.406 -0.520 -0.434 -0.401
0.84 -0.041 -0.036 0.000 -0.016 -0.124 -0.108 -0.243 -0.184 -0.337 -0.474 -0.425 -0.387

0.87 -0.032 -0.042 0.011 -0.078 -0.072 -0.128 -0.295 -0.450 -0.351
0.90 -0.008 -0.019 0.028 -0.039 -0.037 -0.174 -0.251 -0.436 -0.418
0.96 0.021 0.033 0.044 0.026 0.017 0.027 -0.087 -0.044 -0.169 -0.357 -0.403 -0.339
1.00 0.018 0.027 0.016 0.012 0.024 0.031 -0.044 -0.042 -0.110 -0.320 -0.362 -0.382

Lower surface

0.00 0.577 0.593 0.633 0.527 0.857 0.833 0.804 0.829 0.741 0.689 0.461 0.691
0.03 -0.663 -0.561 -0.814 -0.513 0.061 0.059 0.081 -0.001 0.466 0.448 0.477 0.255
0.05 -0.289 -0.382 -0.396 -0.207 0.072 0.015 0.056 -0.006 0.401 0.364 0.397 0.328
0.10 -0.209 -0.252 -0.249 -0.206 0.042 0.037 0.049 0.071 0.295 0.293 0.299 0.287
0.20 -0.229 -0.230 -0.204 -0.174 -0.039 -0.024 0.018 0.019 0.163 0.178 0.203 0.181
0.25 -0.249 -0.241 -0.228 -0.174 -0.072 -0.046 -0.029 0.001 0.114 0.136 0.138 0.144
0.40 -0.411 -0.370 -0.225 -0.228 -0.192 -0.106 -0.061 -0.039 -0.008
0.50 -0.489 -0.298 -0.204 -0.198 -0.251 -0.172 -0.109 -0.118 -0.117 -0.067 -0.034 -0.060
0.60 -0.271 -0.263 -0.150 -0.144 -0.194 -0.198 -0.091 -0.100 -0.118 -0.141 -0.068 -0.089
0.74 -0.129 -0.090 -0.049 -0.083 -0.101 -0.060 -0.035 -0.081 -0.092 -0.078 -0.079 -0.131
0.78 -0.025 0.023 -0.037 -0.002 0.029 -0.044 -0.011 -0.042 -0.113
0.82 0.107 0.098 0.114 0.083 0.139 0.127 0.122 0.076 0.129 0.081 0.048 0.005
0.88 0.231 0.212 0.227 0.201 0.279 0.247 0.238 0.204 0.276 0.204 0.174 0.144
0.94 0.297 0.288 0.244 0.350 0.336 0.254 0.353 0.294 0.179
1.00 0.018 0.027 0.016 0.012 0.024 0.031 -0.044 -0.042 -0.110 -0.320 -0.362 -0.382
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Table23.Wing Pressure Coefficients for Fulmod for Moc = 0.850

[Blanks indicate defective data]

x/c

Cp for a = 0.0°; CL -- 0.101;
and ,/of--

0.33 10.50 0.67 10.82

Cp for a = 3.0°; C L = 0.433;
and '7 of--

0.33 10.50 10.67 10.82

Upper surface

0.830 0.813 0.802

Cp for a = 6.0°; C L = 0.661;
and y of--

0.33 io5o 10.67 10.82

0.00 0.696 0.652 0.617 0.785 0.759 0.794
0.05 --0.117 -0.117 -0.067 -0.511 -0.414 -0.443 --0.910 -0.800 -0.798
0.10 -0.336 -0.215 --0.681 -0.830 -0.990 -0.988
0.14 -0.220 -0.346 -0.321 -0.245 -0.338 -0.560 --0.754 -0.573 -1.058 -1.025 -1.068 -1.022

0.20 --0.487 -0.391 -0.472 -0.507 -0.590 -0.660 --0.768 -0.603 -0.718 -0.997 -1.062 -0.835
0.25 -0.349 -0.493 -0.541 -0.810 -0.701 -0.743 --0.775 -0.892 -0.861 --1.038 -1.057 -1.026
0.30 -0.402 -0.542 -0.602 -0.679 -0.719 -0.803 -0.858 -0.961 -0.923 --1.067 -0.966 -1.128
0.35 -0.605 -0.648 -0.634 -0.860 -0.894 -0.894 --1.092 -0.774 -0.927
0.40 --0.662 -0.662 -0.703 -0.643 -0.818 -0.910 --0.954 -0.874 -0.876 --1.073 -0.654 -0.847
0.50 --0.502 -0.701 -0.539 -0.690 --0.977 -0.755 -0.786 -0.562 --0.633
0.60 --0.513 -0.312 -0.341 -0.836 -0.749 -0.458 -0.923 -0.578 -0.509
0.74 -0.134 -0.074 -0.087 -0.290 -0.329 -0.303 -0.416 -0.458 -0.379
0.78 --0.096 -0.118 -0.041 -0.057 -0.228 -0.225 --0.286 -0.237 -0.363 -0.461 -0.444 -0.359
0.84 -0.048 -0.044 -0.006 --0.025 -0.122 -0.114 -0.218 -0.163 -0.268 -0.380 -0.416 -0.335
0.87 -0.038 -0.044 0.002 -0.077 -0.072 -0.109 -0.213 -0.337 -0.295

0.90 -0.014 -0.016 0.021 -0.038 -0.036 -0.141 -0.167 -0.306 --0.378
0.96 0.014 0.025 0.020 0.016 0.021 -0.031 -0.080 --0.209 -0.275
1.00 0.012 0.018 0.004 0.012 0.021 0.029 -0.025 -0.029 --0.036 --0.173 -0.284 -0.324

Lower surface

0.00 0.696 0.652 0.617 0.830 0.813 0.802
0.03 -0.954 -0.914 -0.711 -0.441 -0.049 -0.175 -0.062 -0.031
0.05 -0.492 -0.736 -0.593 -0.062 -0.113 0.055
0.10 -0.203 0.092
0.20 -0.216 -0.210 -0.193 -0.176 -0.036 -0.017 0.026 0.028
0.25 -0.247 -0.219 -0.202 -0.163 -0.076 -0.033 -0.019 0.008

0.307
0.204

0.785 0.759
0.197 0.285
0.230 0.286
0.264
0.135 0.169
0.101 0.107

0.794
0.130

0.118 0.156
0.071 0.117

0.40 -0.403 -0.357 -0.200 -0.222 -0.193 -0.105 -0.094 -0.074 -0.030
0.50 -0.446 -0.284 -0.198 -0.174 -0.246 -0.170 -0.105 -0.114 -0.142 -0.089 -0.045 -0.074
0.60 -0.274 -0.269 -0.141 -0.135 -0.195 -0.203 -0.087 -0.098 -0.130 -0.157 -0.065 -0.097
0.74 -0.130 -0.089 -0.044 -0.066 -0.102 -0.060 -0.030 -0.081 -0.084 -0.069 -0.057 -0.127
0.78 -0.030 0.019 -0.029 -0.003 0.033 -0.042 0.000 -0.018 -0.104
0.82 0.104 0.095 0.106 0.073 0.139 0.127 0.127 0.076 0.140 0.098 0.072 0.017
0.88 0.230 0.210 0.220 0.175 0.273 0.244 0.240 0.203 0.286 0.222 0.195 0.153
0.94 0.301 0.299 0.222 0.343 0.339 0.260 0.362 0.314 0.211
1.00 0.012 0.018 0.004 0.012 0.021 0.029 -0.025 -0.029 -0.036 -0.173 -0.284 -0.324

33



Table24.WingPressureCoefficientsforBaslnfor Moc = 0.900

[Blanks indicate defective data]

x/c

Cp for a = 0.5°; CL = 0.077;
and ?7of--

i l i

Cp for a = 9.0°; CL = 0.737;
and ?7of--

i o 01o0 

Cp for a = 4.0°; CL = 0.369;

and _] of___

I o. oI o.o I
Upper surface

0.884 0.851 0.818 0.8300.00 0.653 0.638 0.685 0.565 0.673 0.620 0.435 0.656
0.05 0.017 -0.003 0.014 0.010 -0.335 -0.317 -0.324 -0.348 -0.913 -0.887 -0.875 -0.916
0.10 -0.144 -0.225 -0.220 -0.498 -0.486 -0.494 -0.942 -0.927 -0.946

0.14 -0.229 -0.353 -0.333 -0.185 -0.549 -0.604 -0.603 -0.635 -0.995 -0.977 -0.959 -1.010
0.20 -0.438 -0.417 -0.456 -0.432 -0.521 -0.679 -0.726 -0.504 -0.999 -0.990 -0.989 -0.885
0.25 -0.477 -0.496 -0.521 -0.734 -0.682 -0.726 -0.773 -0.813 -0.864 -1.013 -0.829 -0.939
0.30 -0.470 -0.553 -0.577 -0.691 -0.626 -0.725 -0.814 -0.836 -0.920 -1.055 -0.650 -1.064
0.35 -0.569 -0.629 -0.634 -0.766 -0.845 -0.818 -1.083 -0.581 -1.050
0.40 -0.608 -0.551 -0.689 -0.581 -0.710 -0.822 -0.869 -0.782 -0.953 -1.004 -0.569 -0.901
0.50 -0.496 -0.678 -0.716 -0.657 -0.857i -0.881 -0.859 -0.554 -0.695
0.60 -0.632 -0.722 -0.706 -0.771 -0.787 -0.378 -0.652 -0.645 -0.540
0.74 -0.359 -0.244 --0.195 -0.189 -0.517 -0.373 -0.320 -0.349 -0.604 -0.608 -0.535 -0.522
0.78 -0.170 -0.145 -0.158 -0.142 -0.330 -0.321 -0.306 -0.324 -0.587 -0.599 -0.526 -0.495
0.84 -0.056 -0.055 -0.095 -0.082 -0.239 -0.265 -0.289 -0.290 -0.554 -0.575 -0.530 -0.484
0.87 -0.015 -0.014 -0.069 -0.053 -0.214 -0.237 -0.284 -0.267 -0.531 -0.565 -0.528 -0.468
0.90 0.022 0.023 -0.037 -0.027 -0.192 -0.206 -0.271 -0.244 -0.514 -0.550 -0.522 -0.456
0.96 0.102 0.101 0.028 0.033 -0.130 -0.127 -0.252 -0.165 -0.464 -0.522 -0.499 -0.415
1.00 0.146 0.141 0.073 0.064 -0.050 -0.049 -0.214 -0.089 -0.402 -0.487 -0.469 -0.375

Lower surface

0.00 0.653 0.638 0.685 0.565 0.884 0.851 0.818 0.830 0.673 0.620 0.435 0.656
0.03 -0.581 -0.762 -0.859 0.108 0.108 0.034 0.536 0.553 0.485
0.05 -0.262 -0.293 -0.566 -0.543 0.148 0.113 0.067 -0.003 0.495 0.481 0.465 0.363
0.10 -0.161 -0.215 -0.217 -0.247! 0.094 0.074 0.058 0.056 0.385 0.374 0.359 0.335
0.20 -0.188 -0.225 -0.226 -0.211 0.002 -0.007 0.008 -0.013 0.237 0.235 0.252 0.216
0.25 -0.211 -0.229 -0.230 -0.222 -0.042 -0.027 -0.050 -0.037 0.180 0.200 0.185 0.182
0.40 -0.388 -0.406 -0.393 -0.242 -0.253 -0.201 -0.020 -0.016 -0.001

0.50 -0.524 -0.565 -0.484 -0.446 -0.376 -0.347 -0.261 -0.256 -0.099 -0.084 -0.061 -0.070
0.60 -0.504 -0.548 -0.552 -0.263 -0.322 -0.313 -0.268 -0.227 -0.096 -0.110 -0.089 -0.096
0.74 -0.190 -0.073 -0.034 -0.054 -0.158 -0.123 -0.128 -0.169 -0.101 -0.086 -0.079-0.122
0.78 -0.073 -0.022 -0.008 -0.036 -0.130 -0.096 -0.134 -0.171 -0.097 -0.081 -0.098 -0.137
0.82 -0.020 0.015 0.012 -0.011 -0.102 -0.070 -0.126 -0.180 -0.093 -0.076 -0.104 -0.161
0.88 0.038 0.051 0.038 0.016 -0.069 -0.072 -0.135 -0.193 -0.107 -0.122 -0.139 -0.233
0.94 0.094 0.100 0.059 0.039 -0.044 -0.041 -0.158 -0.149 -0.145 -0.142 -0.184 -0.325
1.00 0.146 0.141 0.073 0.064 -0.050 -0.049 -0.214 -0.089 -0.402 -0.487 -0.469 -0.375
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Table25.WingPressureCoefficientsfor Temodfor M_ = 0.900

[Blanks indicate defective data]

x/c

C v for a = 02°; CL = 0.088;
and 7? of--

Cp for c_ = 3.0°; CL = 0.398;
and _? of--

0.33 10.50 10.67 10.82

Upper surface

0.00 0.612 0.605 0.634 0.522 0.866 0.834 0.817 0.804 0.816 0.776 0.598 0.775

Cp for a = 7.0°; CL = 0.709;
and y of__

0.33 10.50 10.67 10.82

0.05 0.058 0.094 0.069 -0.249 -0.177 -0.238 -0.692 -0.545 -0.712
0.10 -0.111 -0.177 --0.089 -0.403 -0.429 -0.396 -0.815 -0.791 -0.785
0.14 -0.212 -0.311 -0.329 -0.153 -0.315 -0.506 -0.561 -0.444 -0.866 -0.853 -0.877 -0.893
0.20 -0.417 -0.366 -0.415 -0.410 -0.485 -0.584 -0.648 -0.489 -0.677 -0.850 -0.916 -0.677
0.25 -0.416 -0.462 -0.472 -0.695 -0.650 -0.624 -0.701 -0.768 -0.759 -0.902 -0.927 -0.858
0.30 -0.419 -0.500 -0.538 -0.623 -0.614 -0.685 -0.752 -0.800 -0.874 -0.918 -0.963 -0.963
0.35 -0.484 -0.590 -0.586 -0.748 -0.786 -0.757 -0.958 -0.927 -0.988
0.40 -0.579 -0.552 -0.642 -0.576 -0.700 -0.798 -0.835 -0.747 -0.825 -0.994 -0.697 -0.907
0.50 -0.445 -0.616 -0.752 -0.608 -0.820 -0.913 -0.746 -0.543 -0.810
0.60 -0.606 -0.666 -0.693 -0.759 -0.752 -0.788 -0.866 -0.708 -0.535
0.74 -0.589 -0.341 -0.301 -0.712 -0.363 -0.360 -0.822 -0.523 -0.570
0.78 -0.385 -0.244 -0.215 -0.226 -0.650 -0.610 -0.337 -0.336 -0.602 -0.585 -0.512 -0.528
0.84 -0.119 -0.103 -0.127 -0.142 -0.339 -0.304 -0.315 -0.323 -0.455 -0.562 -0.507 -0.511
0.87 -0.062 -0.064 -0.091 -0.252 -0.262 -0.298 -0.413 -0.548 -0.463
0.90 -0.021 -0.024 -0.062 -0.205 -0.229 -0.297 -0.379 -0.537 -0.498
0.96 0.054 0.052 0.014 0.001 -0.133 -0.134 -0.271 -0.241 -0.326 -0.480 -0.479 -0.419
1.00 0.095 0.088 0.060 0.024 -0.068 -0.060 -0.224 -0.219 -0.259 -0.420 -0.431 -0.539

Lower surface

0.00 0.612 0.605 0.634 0.522 0.866 0.834 0.817 0.804 0.816
0.03 -0.725 -0.758 -0.861 -0.518 0.034 0.023 -0.015 -0.051 0.450
0.05 -0.652 -0.460 -0.713 -0.586 0.055 -0.021 -0.019 -0.027 0.391
0.10 -0.146 -0.243 -0.233 -0.479 0.035 0.004 -0.006 -0.011 0.292
0.20 -0.200 -0.236 -0.227 -0.230 -0.041 -0.049 -0.035 -0.052 0.160
0.25 -0.224 -0.240 -0.246 -0.242 -0.079 -0.081 -0.088 -0.073 0.109

0.776 0.598 0.775
0.416 0.438 0.220
0.342 0.361 0.250

0.280 0.273 0.256
0.160 0.182 0.152
0.123 0.118 0.121

-0.0460.40 -0.392 -0.410 -0.400 -0.271 -0.270 -0.206 -0.086 -0.076
0.50 -0.544 -0.507 -0.570 -0.476 -0.424 -0.335 -0.298 -0.255 -0.167 -0.113 -0.073 -0.110
0.60 -0.511 -0.562 -0.528 -0.186 -0.347 -0.314 -0.156 -0.178 -0.173 -0.212 -0.108 -0.130
0.74 -0.102 -0.057 -0.006 -0.049 -0.138 -0.106 -0.096 -0.176 -0.155 -0.120 -0.101 -0.185
0.78 -0.002 0.054 -0.011 -0.029 -0.031 -0.130 -0.050 -0.049 -0.160
0.82 0.056 0.090 0.110 0.086 0.111 0.094 0.068 0.010 0.106 0.073 0.054 -0.023
0.88 0.117 0.169 0.187 0.179 0.242 0.216 0.194 0.150 0.258 0.201 0.183 0.130
0.94 0.184 0.230 0.233 0.313 0.293 0.206 0.332 0.296 0.213
1.00 0.095 0.088 0.060 0.024 -0.068 -0.060 -0.224 -0.219 -0.259 -0.420 -0.431 -0.539
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Table 26. Wing Pressure Coefficients for Fulmod for Mcc = 0.900

[Blanks indicate defective data]

x/c

Cp for a = 02°; CL = 0.080;

and ?7of--
Cp for a = 3.1°; CL = 0.400;

and ?7of__

0.33 10.50 10.67 10.82

Upper surface

0.720 0.664 0.620 0.839 0.804 0.769 0.801 0.783 0.813

C v for a = 7.0°; CL = 0.710;

and ?7of--

0.33 10.50 10.67 10.82

0.00

0.05 -0.058 -0.057 -0.001 -0.499 -0.286 -0.284 -0.861 -0.701 -0.694
0.10 -0.260 -0.161 -0.544 -0.657 -0.877 -0.866
0.14 -0.140 -0.326 -0.251 -0.188 -0.267 -0.480 -0.617 -0.444 -0.964 -0.931 -0.956 -0.914
0.20 -0.403 -0.357 -0.393 -0.405 -0.459 -0.524 -0.640 -0.484 -0.677 -0.911 -0.927 -0.740
0.25 -0.400 -0.463 -0.487 -0.697 -0.576 -0.622 -0.660 -0.762 -0.755 -0.924 -0.940 -0.894

0.87 -0.067 -0.069
0.90 -0.026 -0.031 -0.080
0.96 0.052 0.040
1.00 0.091 0.080 0.048

0.30 -0.411 -0.482 -0.532 -0.631 -0.595 -0.684 -0.719 -0.817 -0.854 -0.954 -0.994 -1.014
0.35 -0.485 -0.588 -0.592 -0.745 -0.769 -0.768 -0.991 -0.963 -0.963
0.40 -0.580 -0.567 -0.634 -0.565 -0.701 -0.797 -0.827 -0.753 -0.836 -1.014 -0.794 -0.899
0.50 -0.451 -0.627 -0.742 -0.611 -0.864 -0.905 -0.765 -0.603 -0.753
0.60 -0.606 -0.673 -0.705 -0.768 -0.776 -0.799 -0.871 -0.635 -0.568
0.74 -0.599 -0.312 -0.309 -0.744 -0.343 -0.362 -0.782 -0.547 -0.544
0.78 -0.390 -0.241 -0.214 -0.234 -0.578 -0.446 -0.326 -0.333 -0.573 -0.573 -0.534 -0.507
0.84 -0.126 -0.113 -0.142 -0.150 -0.296 -0.299 -0.305 -0.314 -0.458 -0.555 -0.528 -0.491

-0.098 -0.239 -0.265 -0.289 -0.414 -0.537 -0.448
-0.204 -0.230 -0.284 -0.377 -0.527 -0.513

-0.011 -0.134 -0.131 -0.232 -0.325 -0.468 -0.422
0.014 -0.064 -0.060 -0.215 -0.223 -0.261 -0.413 -0.447 -0.540

Lower surface

0.00 0.720 0.664 0.620 0.839 0.804 0.769
0.03 -0.896 -0.879 -1.070 -0.583 -0.092 -0.243 -0.201 -0.076
0.05 -0.812 -0.851 -0.974 -0.080 -0.181 -0.039
0.10 -0.280 0.072

0.20 -0.170 -0.209 -0.179 -0.186 -0.042 -0.038 -0.028 -0.032
0.25 -0.208 -0.219 -0.219 -0.197 -0.080 -0.067 -0.082 -0.064

0.801 0.783
0.367 0.244 0.302
0.262 0.276 0.300

0.304
0.157
0.126

0.813
0.147

0.155 0.176 0.159
0.103 0.113 0.120

0.40 -0.386 -0.406 -0.361 -0.275 -0.266 -0.197 -0.093 -0.082 -0.049
0.50 -0.532 -0.506 -0.539 -0.438 -0.416 -0.331 -0.243 -0.243 -0.170 -0.120 -0.079 -0.113
0.60 -0.517 -0.620 -0.493 -0.163 -0.326 "0.334 -0.157 -0.178 -0.180 -0.219 -0.115 -0.133
0.74 -0.109 -0.055 -0.008 -0.050 -0.139 -0.108 -0.088 -0.176 -0.162 -0.126 -0.097 -0.193
0.78 -0.012 0.051 -0.017 -0.028 -0.030 -0.126 -0.053 -0.052 -0.163
0.82 0.046 0.100 0.106 0.080 0.111 0.093 0.067 0.011 0.105 0.070 0.052 -0.025
0.88 0.108 0.188 0.175 0.170 0.241 0.216 0.189 0.146 0.255 0.199 0.180 0.127
0.94 0.168 0.255 0.209 0.310 0.298 0.196 0.326 0.295 0.185
1.00 0.091 0.080 0.048 0.014 -0.064 -0.060 -0.215 -0.223 -0.261 -0.413 -0.447 -0.540
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FigureI. Photographsof 1/8.5-scalewing-Msetagrmodel.
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(a) Planform of wing and fuselage.

Figure 2. Sketch of 1/8.5-scale wing-fuselage model. Linear dimensions are in feet. AR = 5.31; Ac/4 = 25°;

Ale = 30°; Ate = 10°; A = 0.31; _ = 1.28 It; S = 7.32 ft2; and F = -1%
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Figure2. Continued.
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(c) Streamwise airfoils at inboard design station, r/= 0.28; t/c = 0.087.

Figure 2. Continued.
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(d) Streamwise airfoils at outboard design station. _?= 0.75; t/c = 0.074.

Figure 2. Concluded.
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(a) Lift and pitching-moment coefficients.

Figure 3. Airfoil modification effects on longitudinal characteristics measured on EA-6B wing fuselage at

Moc = 0.300. Solid symbols correspond to pressure distribution comparisons at similar lift coefficients.
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Figure 4. Airfoil modification effects on longitudinal characteristics measured on EA-6B wing fuselage at

Moc = 0.400. Solid symbols correspond to pressure distribution comparisons at similar lift coefficients.
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Figure 5. Chordwise pressure distributions measured on EA-6B wing fuselage at Moc = 0.300 and a = 8.1 °.

Open symbols denote upper surface; + within symbol denotes lower surface.
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Figure 6. Chordwise pressure distributions measured on EA-6B wing fuselage at Moo = 0.400 and c_ = 8.1 °.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 7. Chordwise pressure distributions measured on EA-6B wing fuselage at Moc = 0.300 and C L _ 0.87.

Open symbols denote upper surface; + within symbol denotes lower surface.
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Figure 8. Chordwise pressure distributions measured on EA-6B wing fuselage at Moc = 0.400 and C L _ 0.87.

Open symbolsdenote upper surface;+ within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 9. Chordwise pressure distributions measured on EA-6B wing fuselage at Moo = 0.300 and C L _ 0.91.

Open symbols denote upper surface; + within symbol denotes lower surface.
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Figure 10. Chordwise pressure distributions measured on EA-6B wing fuselage at Moo = 0.400 and e L ,_ 0.91.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 11. Chordwise pressure distributions measured on EA-6B wing fuselage at Mcc = 0.300 and a = 15.1 °.

Open symbols denote upper surface; + within symbol denotes lower surface.
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Figure 12. Chordwise pressure distributions measured on EA-6B wing fuselage at Moc = 0.400 and a = 15.1 °.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 13. Trailing-edge pressure coefficient measured on EA-6B wing fuselage at Ms = 0.300. Sohd symbols

correspond to pressure distribution comparisons at similar lift coefficients.
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Figure 14. Trailing-edge pressure coefficient measured on EA-6B wing fuselage at Moc = 0.400. Solid symbols

correspond to pressure distribution comparisons at similar lift coefficients.
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Figure 15. Airfoil modification effects on longitudinal characteristics measured on EA-6B wing fuselage at

Moc = 0.725. Solid symbols correspond to pressure distribution comparisons at similar lift coefficients.
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Figure 16. Airfoil modification effects on longitudinal characteristics measured on EA-6B wing fuselage at

M_ = 0.800. Solid symbols correspond to pressure distribution comparisons at similar lift coefficients.
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Figure 17. Airfoil modification effects on longitudinal characteristics measured on EA-6B wing fuselage at

Mc_ = 0.850. Solid symbols correspond to pressure distribution comparisons at similar lift coefficients.
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Figure 18. Airfoil modification effects on longitudinal characteristics measured on EA-6B wing fuselage at

Moo = 0.900. Solid symbols correspond to pressure distribution comparisons at similar lift coefficients.
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Figure 20. Chordwise pressure distributions measured on EA-6B wing fuselage at Moc = 0.800 and CL _ 0.32.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 21. Chordwise pressure distributions measured on EA-6B wing fuselage at Mo_ = 0.725 and CL _, 0.20.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 22. Chordwise pressure distributions measured on EA-6B wing fuselage at Moo = 0.800 and CL .-_ 0.20.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 23. Chordwise pressure distributions measured on EA-6B wing fuselage at Moc = 0.850 and CL _ 0.10.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 24. Chordwise pressure distributions measured on EA-6B wing fuselage at Mo_ = 0.900 and CL ,,_ 0.10.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 25. Chordwise pressure distributions measured on EA-6B wing fuselage at Moc = 0.725 and CL _ 0.70.
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Figure 26. Chordwise pressure distributions measured on EA-6B wing fuselage at Moc = 0.800 and CL _-, 0.70.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 27. Chordwise pressure distributions measured on EA-6B wing fuselage at Moc = 0.850 and CL _-, 0.40.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 28. Chordwise pressure distributions measured on EA-6B wing fuselage at Moc = 0.900 and C L _ 0.40.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 29. Chordwise pressure distributions measured on EA-6B wing fuselage at Moo = 0.725 and CL _ 0.80.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 30. Chordwise pressure distributions measured on EA-6B wing fuselage at Moo = 0.800 and C L ._. 0.80.
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Figure 31. Chordwise pressure distributions measured on EA-6B wing fuselage at Moc = 0.850 and C L _ 0.70.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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Figure 32. Chordwise pressure distributions measured on EA-6B wing fuselage at Met = 0.900 and C L -_ 0.70.

Open symbols denote upper surface; + within symbol denotes lower surface. Dashed line indicates sonic Cp.
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